Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


.«.     > 


ti^J^'-' 


\  •      '-•  •  • 


A    HISTORY 


OP 


M.mmkn.%  mnmindmn 


FROM 


„      1608  TO  1860: 


BZHIBITIirO 


THE  ORIGIN  AND  GROWTH  OP  THE  PRINCIPAL  MECHANIC  ARTS  AND 
MANUFACTURES,  FROM  THE  EARLIEST  COLONIAL  PERIOD 
TO  THE  ADOPTION  OF  THE  CONSTITUTION ; 


AND    OOHPRIBINO 


ANNALS  OF  THE  INDUSTRY  OP  THE  UNITED  STATES  IN  BIACHINERY, 

MANUFACTURES  AND  USEFUL  ARTS, 

WITH  A   HOTir.EQP. 

Cfjc  Important  |nlJtntioiB,fariffs,aiti»t^e'i^^^ 


By  J.  LEANDER  BISBOP 


»  >     ►  : 


tOP;  AwM.,:m.d: 


WITH    AN   APPENDIX,   CONTAINING 

STATISTICS  OF  THE  PRINCIPAL  MANUFACTURING  CENTRES,   AND  DESCRIPTJONa 
OF  REMARKABLE  MANUFACTORIES  AT  THE  PRESENT  TIME. 

IN    THREE  VOLUMES. 
VOL.    III. 

THIRD    EDITION,    REVISED    AND    ENLARQCO. 

PHILADELPHIA : 

EDWARD      YOUNG     &      CO., 

No.    144    SOUTH    SIXTH    STREET. 
LONDON: 

SAMSON  LOW,  SON  &  CO.,  47  LUDGATE  HILL. 

1868. 


7  /  >'. 


Se>' 


\ 


'  Entered  according  to  Act  of  Congress,  in  the  year  1868,  by 

EDWIN  T.  FREEDLEY, 
III  the  Clerk's  Office  of  the  District  .Court  of  the  United  States,  in  and  for 
.  ....  ...th^B^^rilSi^^tof  Pennsylvania. 

-. \i\\:  }  -: — t^j^^^tii^ 

•  •  •  t  •••  • 


KIHG 


•••: 


*  BAUi)k«lk»B(7rfjAfu  AJTQ  PRUmUU,  607  8AIIB0M  0TRBCT,  PHILADELPHIA. 
•       •••  •     •  •        • 

-    •    •  • 


it 


INTRODUCTION  TO  VOL.  III. 


^-» 


In  the  two  preceding  volumes  we  have  endeavored  to  trace,  fipom 
such  records  as  laborious  research  could  discover,  the  leading  facts 
in  the  history  of  the  growth  of  the  manufacturing  industry  of  the 
United  States,  from  the  establishment  of  the' first  Glassworks  at 
Jamestown,  in  1608,  to  the  close  of  the  eighth  Decennial  Census. 
As  France  has  a  work  on  her  "  Great  Manufactories,"  and  England 
on  her  ''Workshops,"  it  would  seem  that  our  task  would  be  incom- 
plete without  showing  that  the  United;  States  has  also  manufactur- 
ing establishments  worthy  of  a  permaneut  record. "  In  offering  this 
volume  to  the  public,  it  is  but  just  to  aekuaidedge  that  it  is  almost 
wholly  the  result  of  the  labor  of  othei  hands  ihau  those  which 
prepared  the  previous  ones.  Having  been  drawn  into  the  current 
of  military  life  before  the  publication  of  the  second  volume,  and 
afterward  by  the  force  of  circumstances  prevented  from  immedi- 
ately prosecuting  the  work  to  its  conclusion,  its  completion  was 
intrusted  to  gentlemen  whose  industry,  literary  experience,  and 
practical  acquaintance  with  the  subject  gave  assurance  of  judgment 
and  fidelity  in  its  execution.  By  far  the  larger  and  better  portion 
of  the  volume  is  the  work  of  Edwin  T.  Frcedley,  of  Philadelphia, 
while  the  statistical  portion  has  been  principally  contributed  by 

Mr.  Edward  Young,  late  of  the  Census  Office  in  Washington  city. 

(iii) 


iv  INTRODUCTION. 

It  has  been  the  object  in  these  pages  to  present,  as  clearly  and 
graphically  as  possible,  the  results  of  American  enterprise  and 
ingenuity  in  organizing  skilled  labor,  and  subordinating  the  forces 
of  nature  and  the  mechanical  powers  to  his  service,  in  building  up 
systematic  establishments  and  manufacturing  towns  and  villages ; 
thus  bringing  into  view  numerous  remarkable  examples  and  pecu- 
liar phases  of  the  many-sided,  practical  American  character,  as 
displayed  in  individual  or  associate  undertakings.  The  United 
States,  according  to  the  last  Census,  contains  not  less  than  one 
hundred  towns  and  cities,  with  populations  of  ten  thousand  and 
upward,  engaged  more  or  less  in  manufactures.  The  constant  ten- 
dency is  toward  the  concentration  of  labor  and  capital  in  large 
towns  where  skilled  workmen,  banking  privileges,  transportation, 
and  other  facilities  are  most  easily  commanded.     As  these  focal 

points  of  industry  extend  and  increase  in  size,  the  methods  of 

» • « •  •* 
business  jtxftipoi^^ildJqpr^ftsSimilated  to  the  factory  systems  of 

older  anffi  lifof e*  dbnsgly  populated  countries,  with  their  divisions 
of  labor  and  Jiai^^icftaft^jferfection,  so  fiar  as  the  more  general  use 
of  machinery, /6.thlS.<5M«t^i5i  permits.  In  many  of  these  manufac- 
turing  communities  we  see  the  operation  of  these  laws  and  affini- 
ties of  trade,  which  tend  to  concentrate  certain  branches  of  manu- 
facture in  particular  localities.  Hence  many  of  these  busy  hives 
of  labor  are  noted  for  special  kinds  of  production,  which  arc  there 
fabricated  to  a  greater  extent  or  in  greater  perfection  than  else- 
where. The  economy  of  several  branches  of  Americar  industry 
has  been  so  modified  by  the  genius  and  character  of  certain  in- 
ventors  or  prominent  producers  as  to  differ  materially  from  the 
methods  employed  in  other  countries.  Other  branches  have  been 
almost  or  entirely  created  by  the  mechanical  improvements  of  men 
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who  are  still  on  the  stage  of  action  or  have  recently  left  it.  These 
and  many  other  interesting  features  of  our  industrial  economy, 
with  many  details  of  particular  manufactures,  omitted  in  the  pre- 
ceding historical  annals,  will  be  found  in  this  volume.  While  it 
contains  much  matter  of  a  personal  and  local  character,  we  believe 
no  less  regard  has  been  paid  to  strict  accuracy  of  statement  than 
in  the  previous  volumes,  and  the  truth  of  history  has  in  no  case 
been  knowingly  sacrificed  to  gratify  the  subjects  of  the  sketches. 
Some  of  the  descriptions  have  been  made  from  sources  deemed 
authentic  and  reliable,  without  the  knowledge  of  the  proprietors 
of  the  works  noticed ;  though  generally  the  accounts  are  derived 
from  direct  personal  inquiry,  and  have  received  the  corrections 
of  the  parties  interested.  It  is  believed  that  this  volume,  with 
the  Appendix  of  the  preceding  volume,  contains  some  account  of 
nearly  all  the  really  extensive  and  noteworthy  manufacturing 
establishments  of  the  United  States,  yet  it  could  with  propriety 
have  been  greatly  extended  if  time  had  been  afforded,  and  a  future 
revision  will  enable  us  to  remedy  the  omissions  and  defects  of  the 
present. 

With  these  explanations  the  volume  is  committed  to  the  indul- 
gence of  the  public,  in  the  belief  that  it  will  be  found  of  great 
practical  value  to  manufacturers  in  showing  the  interior  manage- 
ment of  large  establishments,  and  to  posterity  in  furnishing  a  land- 
mark and  criterion  by  which  they  may  measure  their  progress  ia 
the  magnificent  future  now  opening  to  the  Nation's  Industry. 


STATISTICS 


OF  THE   PBIKCIPAL 


MANUFACTURING  CITIES  AND  TOWNS  IN  THE  UNITED  STATES. 


COMPILED   FBOX  THE 


CENSUS  RETURNS  FOR  THE  YEAR  ENDING  JUNE  1,  1860. 


WITH 


DESCRIPTIONS  OF  REMARKABLE  MANUFACTORIES. 


In  1860,  the  agents  employed  in  taking  the  Eighth  Oensos  reported  there  were  in  Phila 
delphia  six  thousand  two  hundred  and  ninety-eight  manufacturing  establishments,  with 
a  capital  of  $73,318,885,  employing  sixty-eight  thousand  three  hundred  and  fifty  males, 
thirty  thousand  six  hundred  and  thirty-three  females,  who  produced  a  value  of 
$135,979,777.  Believing  that  the  original  returns  were  erroneous,  Lorin  Blodget,  Secre- 
taiy  of  the  Board  of  Trade,  was  appointed  to  revise  them,  who  reported  as  follows : 


MANUFACTURES  OF  PHILADELPHIA. 


Hanufhetures. 

Agricultaml  implements 

Alcohol  and  camphene 

Artificial  limbs 

ArtlflciiU  teeth 

Baknin*  bread  and  crackers... 

Blacking  and  ink 

Bolts  and  rirots,  wmnght  Iron 

Bone  black 

Bookbinding  and  blank  books 

Book  pnbliifhing 

Boots  and  iihoes 

Brass  fonndcra 

Breweries 

Britannia  wore 

Bricks,  common  and  pressed.. 

Bricks,  fire. 

Brooms,  corn... 

Brushes 

Gaps,  men's  and  boys* 

Cards,  playing,  printers',  etc.. 

Carpets 

Carriages  and  coticbe^ 

Cars,  for  ruilnmds 

Car  wheels  and  axlva 

Chemicals 

Clothing 

Coffee,  roasted  anil  p-<>nnd .... 
CombSf  tortoise-tibell  and  other 
Confectioners 

14 


No.  of 
BstablNh- 
ments. 

7 

9 

7 

12 

348 

9 

7 

3 

54 

42 

701 

31 

68 

3 

49 

5 

< 

OX  •  ^••« 

16 

4 

124 

62 

4 

o 

3o 

352 

6 

9 

89 


Cost  of 
raw  mate- 
Capital,  rial. 

$67,SOO $46,542.. 

190,900 

42,000 

284,800 

756,605 

184,000 

170,600 

111,000 

505,100 

1,014,500 

1,730,815 


Male 
hands. 

83...., 

76 

38.... 

89...., 


Female 
hands. 


9. 
71. 
34. 
86. 


350,150. 

2,122,600. 

50,000. 

1,208.500. 

50,»J00. 

61,850. 

200,400. 

111,550. 

44,000. 


444,275 

11,000 

176,831 

1,314,537 878 

169,665 66 

169,390 318 

106,156 82 

836,742 696 594 

741,000 603 241 

1,912,057 6,497 1,987 

274,024 310 10 

1,102,733 593 8, 

28,620 68 

70,625 1,876 

24,975 89 

58,461 88 


203,298 884. 

84,565 53. 

80,553 33. 

882,025 1,393,771 1,925. 

610,600 326,321 1,038. 

358,500 188,507 421. 

640,000 235,300 120. 

1,801,000 1,544,316 702. 

4,309,575 6,147,*tt 6,309. 

33,500 417,200 27.. 

17,700 18,673 61., 

234,400 312,063 250., 


75. 
320. 

59. 
756. 


35. 

8,078. 


68. 


Value  of 
l^rodncts 

$142,010 

662,418 

52,000 

823,006 

2,214,850 
265,380 
410,000 
192,000 
949,778 

2,260.400 

6,323,887 
671,80(i 

2,223.42;; 
70,90(» 

1,212,196 
77,90t» 
132,809 
415,034 
258,160 
1^4,600 

2,916,618 

l,051,3n 
494,376 
893,000 

2,769,264 

0,984,497 

628,600 

06,900 

651.250 
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ManafltctorM. 
C«open'  wortc 

Cordage,  hemp  and  flax. ... 
Cotton  goods,  cloths,  with 

power 

Cotton  goods,  hand  looma. 
Cotton  and  woolen  goods, 

power » 

Cotton  and  woolen  goods, 

hand  loons  •.•..•..•.m....m 

Cotton      webbing,     tape, 

braid,  kc 

Cotton    and   woolen  ma- 
chinery   

Cored  meats. 

Cntler7,steel  tools,llles,&e. 

Distillers  and  r^tiflers 

Dyers,  wool  and  cotton 

Earthenware « 

Pextilisers... 

Fire  engines 

Tloor  mills 

]'amitTire,cabinet  or  honse- 

hold 

fur  mannflMtiires 

Oas  works. ^ 

Oas  flxta*s|ahandeliers,etc. 
Olase,  window,  bottles,etc. 

OloTes,  of  bnckskin 

Olne,  enrled  h^r,  etc 

OoU  leaf  and  foU 

Quid  watch  cases  k  chains 

Oana  and  pistols » 

Haircloth 

Hats ;  wool,  silk,  and  far. 

Hatters*  trimmings 

Hoderj,  woolen 

HoeierT',  cotton 

Ink,  printers' 

Iron  castings: 

Building  foandrles 

Gas  and  water  pipe....» 

General  foundries 

Stores  and  hollow  ware 

Iron  railings 

Iron    rolUng-mills,     bar, 

sheet,  and  plate 

Iron  rolled  tube?,  flaefl,  &o. 
Iron  wire  and  ornamental 

work 

Jewelers  and  watchmakers 

Lampblack 

Lead  pipe,  shot,  and  lead- 
smelters  

Leather,  In  all  forms 

LocomotWofl 

Bfachincry,  KODeral.ofiron 
BlachiniRts'  tool  manufac's 
Uahogany  mills 


Ho.  of 

BstabUsh- 

ments. 

Capital. 
•213.S32 

Cortof 
raw  mate- 
rial. 
♦2f>l,735 

Male 
hands. 
460 

Female 
hands. 

Value  of 

Prudncta. 

$483,681 

»....« 

%f^n*f^^J     •■••a 

77,240 

75 

aaaa*« 

148.000 

/  •••■•• 

187,500...... 

131,339 

183...... 

8 

252,860 

61. 

2,191,000. ...~ 

2,053,740...... 

1,991 

2,802 

i.847,645 

18 

69,000 

o4,lM9....*. 

161 

400 

258,748 

61 

1,059,600 

2,021,813...... 

1,704 

1,654 

8,593.820 

0**aa«* 

Jl,600....« 

42,100 

78 

22 

98.000 

#•••••• 

157,800 

131,616 

74 

162 

202,860 

«. 

273,700 

120,954.*.... 

897 

400,000 

2Si!9>*«v*e 

1,145,500...... 

.  8,510,415 

238 

4,575,V^ 

22...... 

56,600 

40,895 

88 

1 

11!>.42S 

otf  «••••• 

712,400 

1,171,516 

136 

lyiSfJ.fm 

35 

174,191 

200,396 

214 

26 

f^n.r,*-% 

14 

59,000 

29,022 

102 

IW.OIO 

12....„ 

106,400 

107,570 

62 

itn.w* 

2 

40,000 

1.6,500 

45 

Ali.fpj'i 

80 

614,860 

2,648,645 

198 

i.ivsta.nn 

161 

1,008.550 

638,623 

1,613 

I4>a««.* 

i.v»4,«y) 

29 

312,000 

171,504 

80 

165 

37I,W> 

8 

3,956,248 

580,200 

o93 

J,07.V/# 

15 

1,131,900 

533,420 

1,099 

12 

l/*»y;.iy. 

8 

635,000 

341,750 

825 

»•»  «## 

l/^A'>/* 

6 

29,600 

22,996 

19 

80 

t^t,i¥0t 

4...... 

570,000 

179.600 

493 

C^///j* 

Osaaaae 

91,500 

146,240 

73  ...M 

Btt 

»5H//rt 

23 

741,500 

1,103,856 

678 

46,„... 

1.71 4.  vy/ 

25 

110,000 

82,382 

22:) 

2 

rw.i.'// 

3 

65,500 

51,100 

25 

•»/  «•««# 

\t/i.f^i 

«1 

855,300 

540,866 

627 

871 

\Mian 

2 

7,000 

8,700 

6....« 

)4  >« 

71 

822,200 

749,684 

785 

l/^ 

J,7.'ji,yj5 

31....« 

25,760 

43,763....« 

72 

76 

JM.4V> 

4...... 

72,000 

84.100....« 

2v  •##«« 

n\i^^t 

S 

175,000...... 

74.150  ...» 

W4 

#»•#« 

%M,t**) 

2 

155,000 

l.V*,tfiO 

IW 

iV».<*'// 

A  «««a««« 

232,2.V3 

15S,iM#7 

£53 

JC».',,*^;7, 

8 

900,000 

S'/fc.y^O 

M^ 

I.rjr^.-vi 

JL  •).....• 

297,400 

118,1)04 

m  ..... 

'l^\r,Lt} 

6 

535,000 

<y,'^,7V) 

va 

l.n'»//y) 

3 

258,000 

378,879 

aw 

.'iy^247 

17 

54,900 

4:.*»49 

101 

3 

i).',.r'4 

71 

567,nfJ<) 

247.h:iii 

414 

18 

C''1,4.'J.) 

4 

41,8*^0 

22,3>;0 

34 

2 

6J,7:-2 

4 

275,000 

414:7^10 

4H 

e.^,fi,.v:o 

84 

1,948, 4W 

2,661, y>4 

1,170 

156 

4,'»22,«8 

^■«*«*a 

1,650,000 

eQr,,r//i 

1,W5 

1,42' ,-^00 

61 

1,244,500 

7:i7,727 

1,113 

i,?':2.ooo 

2 

480,000 

70,274 

370 

4''»3.0i» 

2 

240,000 

134,'^« 

125 

265  000 

\ 
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ManulkctarM. 
MantUlu  (ladies'  cloaks).. 

Ifarbla  entten 

Hatches 

Jfathematleal  and  optical 

instrnmeDts ^ 

Medicines  ....^ 

JClllnerf,     laces,     straw 

foods,  etc 

Mineral  vater,  mead,  etc.. 
Mirrors  and  gilt  frames..... 

Morocco  loLther 

5aUs.  cat 

ICewspapers ^ 

5ets,  fish  and  fl/ 

Oils,  animal 

Oils,  linseed  and  nnt 

Oils  of  rosin 

Oils,  mineral,  coal  and  pe- 

troleam 

Oilcloths 

Orfan  bailders 

Paints  and  colors 

Paper  mills 

Paper  hangings 

Perfomery  and  fancy  soaps 

Planvs  and  melodeons 

Planed  lamber 

Plambcrs  and  gas  fitters  .. 
Poekeibooks  and  morocco 

Princers,  job  and  card 

Printers,  steel  and  copper^ 
plat« -.... 

Print  vorks 

PrOTislon  cnrers  and 
packers 

Rf/oU  of  felt  and  compo- 
sition  

U^4*,  iron 

f!«4dl*r«  and  harness 

eafe»ai<4  baulc  locks 

fkail  and  awning  makers ... 

■te«h  and  b^iod  makers 

fiavs:  Labd  aud  mill  uvrs 

feaved  'ixkiuh^-r 

4»^ars 

e^^r.^g  UiM/.!t*ii*r9  ....•.•.....• 

I$(i*p'b':  Id^rs,  iron 

hi.  y'lf^.'.dtrt*,  Wj>A 

tei'.n*^,  ^-'..an,  Kc 

Et'yT*;*.  tyx^lkit,  *tc 

h.ik.-*;i.tu.i*'/  a.l'..» 

fc.Jc  fr,:.g*r»  k.L.'l  '.rin.Mlbg» 

fc.:k  cj-TK    

h:iTerwt.tH  'v/.Af 

fe  J»er-j  t,>A  w»re 

tknf  at4  <'.i  vXt^Jvt 

Sc«p  ai.d  caL<i>s 


Ko.  of 

Ssublish- 

ments. 

SO 

69 

6 

30 

34 

233 

9 

61 

31 

1 

30 

% 
«)■•■•  • 

6 

6 

3 

4 

6 

6 

6 

4 

17 

15 

11 

vx  •••••• 

11 

7w.  .... 

4 

12 

23 

4 

3 

7 

18 

25 

6 

7 

229 

11  

3 

13 

72 

« 

3 

31 

8 

'4 

»J 

2 


Cost  of 

raw  mate> 

Male 

Female 

Value  of 

Capital. 

rial. 

hands. 

hands. 

Prodneta. 

237,850 

369.880....» 

16 

623...... 

689,880 

521,900 

376,586 

744 

•••••• 

1,019,135 

26,150 

82,374 

64 

f  Vssseea 

70,700 

104,700 

36,651 

113....« 

164,386 

422,800 

191,250 

170 

752,660 

355,800 

41.^,103 

63 

J|UoO*ass«« 

995,171 

iie.eoo 

82,875 

140 

1. — 

259,000 

289,150 

283,146 

330 

630,000 

843,600...... 

1,043,743 

784 

166 

1,727,848 

65.000 

83,200....„ 

XOU**««ee 

••■■»• 

173,000 

948,300 

660,876 

932 

12....« 

1,741,100 

6,800 

3,926 

9 

3wV«ss«e« 

13,100 

103,000 

151.800 

41 

246,186 

456,000 

715,400 

96 

906,020 

40,000 

103,800 

16 

178,600 

120.000 

147,381 

13 

200,300 

Z>9,000 

250,988 

142 

19..'.... 

879,200 

.33,500 

6,224 

24 

•••  ••• 

28,900 

601,0(X) 

634,600 

X4v>«*««»« 

1,109,724 

490,000. ..» 

482,675 

146 

0 /•••••• 

682,000 

310,000 

201.100 

270....M 

29. 

435,000 

483,500 

296,310 

193 

98 

712,600 

200,500...... 

83,196 

3p/^  •••••• 

410.300 

208.200 

228,680 

146 

••••a« 

872,880 

227,850 

213,430 

399 

«. — 

666,987 

29,300 

^40  lUVU  •  ■  •  •  •• 

73 

14 

86,021 

712,100 

641,349 

757 

• 

96 

1,436,439 

24.500 

9,436 

26 

16,700 

967,250...... 

2,848,396 

773 

162 

4,048,888 

% 
4,676,807 

1,145,500 

3,610,416...... 

238 

46.000 

76,470 

71 

•....a 

134,800 

l.W.OOO 

133,000 

146 

300,000 

394,700 

417,635 

662 

66 

959,786 

120,000....„ 

69,648 

138 

•••••• 

216,500 

33,350 

67,739 

71 

XX   »•••• 

144,000 

194,070...... 

loJ  fOW  •••■•• 

262 

830,840 

152,500 

126,468....« 

229 

358,600 

168,000 

114,430 

94***«*« 

183,620 

462,700 

611,240 

lyl20*.»ee« 

ITO 

1,228,830 

212.000 

62,238 

238 

90 

247,555 

400,000 

245,900 

350 

448,600 

1,350,000 

297,855 

608 

804.500 

664.650 

650,787 

104 

3,186 

1,334,964 

113,000 

88,100 

108 

169,000. 

170.000 

276,000 

47 

217 

450,000 

745,500 

611,968 

369 

860 

1,360,735 

.Vi.OrX) 

29.950 

34 

17 

63,000 

3C(J.fK¥) 

308,863 

145...... 

IS 

616,000 

200,«0'i 

123.471 

833. ...M 

99. 

488,050 

.VJ,.ViO 

41,500 

20 

6 

840,180 

954,333 

1,421,123 

846. ...M 

SI 

8,076^000 

MANUFACTURES  OF   PHILADELPHIA. 


n 


IfannfaetoTM. 

8|^es,  ground 

Starch 

Steel  mAkers 

Steel  springs 

^▼es&nd  ranges 

Sugar  reiinen 

Snrglcal  and  dental  in- 
stmments 

Tallow  refiners 

Tanners  and  carriers. 

Tin  and  she^-lron » 

Trunks  and  carpet-bags.... 

Tjpe  foundries  and  stereo- 
type"  

Umbrellas  and  parasols,  4to 

Tarnish 

Tenetian  blinds 

Vinegar 

Wagon  makers  and  wheel- 
wrights   

Wagon-hnbs,  spokes,  etc... 

White  lead 

Whipa  and  canes 

Willow  ware,  cedar  ware, 
baskets,  etc 

Woolens  (all  wool) 

Tams»  eotton. 

woolen 

wocsted 


No.  of 

BsUblish- 

ments. 

14 

4 

2 

6 

45 

« 

Jl  /  •••••• 

46 

142 — . 
20 

21 

28 

14...... 


Cost  of 
raw  mate- 
Capital,  rial 

191,800 453,905 

177,000 136,975 

175,000 231,750 

65,300 75,560 

453,100 264,543 

1,646,000 5,472,700 


Male 
hands. 

93.. 

63.. 

60.. 

99.. 
335.. 
478.. 


Female 
hands. 


Yalne  of 
ProdncU. 

668,700 

210,975 

36S,2«.0 

136,092 

664,053 

6,356,700 


162,350 

0O|\aV  •  •  •  ••• 

1,035,250 

284,650 

70,570....M 


61,614..... 

285,278 

1,443,720 

269,040 

67,680 


166 

36 

9wv.....« 
4o0.....« 

168m. .«• 


606,200. 
602,952. 
215,700. 
37,300. 
130,800., 


86,350.. 
741,945.. 
805,833. 

31,184. 

86,344. 


383.. 
429. 

69.. 
76. 
62., 


13 199,021 

407,920 

1 2,037,010 

16 620.335 

7......  213,750 

12......  420,800 

665 1,207,300 

423,990 

25 101,000 

fi. 183,952 


89 

7 

4 

•  .. ... 


29 

7 

.15 

16 

2 


W»««*e 


774.450 414,883. 

62,200 .39,027. 

925,000 686,500. 

68,641 43,816. 

46,750 32,213. 

330,000......  497,281. 

612,000 499,478. 

211,000 665,991. 

30,600 21,776 

17,000 18,850. 


826.... 

60.... 
123.... 

60.... 

166.... 
428.... 

wlOa... 

186.... 
23.... 
26.... 


JIvM.... 


997,191 
84,240 

850,:>00 
68,700 


*...M  123,516 

246 1,062,800 

450 849,253 

94 930,436 

26 34,290 

3 84,550 


Totals  In  the  City 
of  l*hiladelphia,  — 
including  miscella- 
neous manufactures, 
not  abore  sped- 
fled,—* 6,314....  173,087,862....  $72,333,800 69,388 29,009..  $141,048,659 

In  the  immediate  Ti« 
clnit/  of  the  citf  ;— 
Cotton   and  woolen 

goods 106 6,038,040 3,226,869 3,664 3,309 6,777,349 

Iron,  and  manufac- 
tures of  Iron 34 3,044,610 1,663,003 2,430 *  3,888,151 

Plapei 13 438,000 E8t.250,000 163 78 641,160 

6,467 $81,608,502  ...  $77,473,677 75,535 82,396  ...  $152,355,318 

Total  number  of  persons  employed 107,931 

Total  number  of  establishments 6,467 

Average  production  of  each  permn $1,411.00 

Ayerage  production  to  each  OMtAblishment $2;},55S.88 

•  In  1858,  Edward  Young  k  Co.  published  a  work  entitled  "Philadelphia  and  its  Manufacturen," 
by  Edwin  T.  Frcedlef ,  which  wa8  the  flrnt  comprehensive  acconat  that  her  citizeaH  ever  had  of  the 
importance  of  Philadelphia  as  a  maDufactaring  centre.  The  able  Secretary  of  tho  Philadelphia  BcBrd 
of  Trade,  Lorin  Blodgett,  Esq.,  who  was  appointed  to  revise  the  official  statiBtlca  for  the  ConsoH  of 
1S60,  remarks  in  his  Report:  '*It  is  also  but  justice  to  say  that  the  publication  of  the  Statistics  of 
mannfiicturee  prepared  by  Mr.  Young  and  Mr.  Freedley,  in  1858,  proves  to  have  been  remarlcably 
accurate  in  many  of  the  elapses  ami  KPucrally  to  l>o  very  wtill  Hunainod.''  In  18C7,  Mr.  Frkedlky  ptib- 
Ii!>hed  an  enlanrcd  edition  of  his  Work,  and  estimated  tho  value  of  the  articles  made  in  Philadelphia  in 
1866,  at  $225,139,014. 
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REMARKABLE  MANUFACTURING  ESTABLISHMENTS 

IN  PHILADELPHIA. 


The  Bridesbnrg  Manufacturing  Company. 

BARTON  H.  JENKS,  PRESIDENT. 

In  the  first  volame  of  this  history  we  referred  more  than  once  to  the 
important  part  performed  bj  the  Hon.  Joseph  Jcnks,  Governor  of 
Rhode  Island,  in  the  early  fabrication  of  Iron  in  this  country.  A  lineal 
descendant  of  his,  Mr.  Barton  H.  Jenks,  is  now  proprietor  of  one  of 
the  most  complete  works  for  the  manufacture  of  Cotton  and  Woolen 
Machinery,  and  of  Fire-arms,  in  operation  in  the  United  States, — the 
Bridesburg  Machine  Works. 

The  founder  of  this  establishment,  Mr.  Alfred  Jenks,  was  a  pupil  and 
colaborer  for  many  years  with  the  celebrated  Samuel  Slater,  who  erected 
the  first  cotton-mill  in  Pawtuckct,  R.I.  In  1810,  Mr.  Jenks  removed 
to  Holmesburg,  Pa.,  taking  with  him  drawings  of  every  variety  of  cotton 
machinery,  as  far  as  it  had  then  advanced  in  the  line  of  improvement, 
and  commenced  its  manufacture.  The  first  mill  started  in  this  portion 
of  the  State  of  Pennsylvania  was  supplied  by  machinery  constructed  by 
him,  and  was  situated  in  Lagrange  Place,  near  Holmesburg.  In  1816, 
he  built  a  number  of  looms  for  weaving  cottonades  for  Joseph  Ripka. 
Under  the  universal  impetus  given  to  home  manufactures  during  the  last 
war,  Mr.  Jenks  greatly  extended  his  business  operations,  and  in  1819  or 
1820  removed  to  his  present  desirable  location  in  Bridesburg,  the  in- 
creased growth  of  which  is  owing  in  no  small  degree  to  the  personal 
efforts  and  enterprise  of  himself  and  the  importance  of  his  establishment. 
Here,  where  -he  possessed  the  necessary  facilities  for  shipping  to  his 
more  distant  patrons,  he  conveyed  his  old  frame  building  from  Holmes- 
burg on  rollers,  which  yet  stands  amid  the  more  substantial  and  excel- 
lent structures  beside  it.  When  the  demand  first  arose  for  woolen  ma- 
chinery in  Pennsylvania,  Mr.  Jenks  answered  it,  and  at  once  commenced 
its  manufactur\  and  furnished  the  first  woolen  mill  started  in  the  State, 
by  Bethuel  Moore,  at  Coushohocken,  with  all  the  machinery  necessary  for 
this  manufacture. 

In  1830,  he  invented  a  power-loom  for  weaving  checks,  and  intro- 
duced it  into  the  Kempton  Mill  at  Manayunk,  where  its  success  produced 
such  excitement  among  hand-weavers  and  others  opposed  to  labor-saving 
machinery  as  to  cause  a  large  number  of  them  to  go  to  the  mill  with  the 
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BTowed  pnrpose  of  destroying  it,  from  doing  which  they  were  only  pre- 
fented  by  the  presence  of  an  armed  force.  This  and  other  improved 
machinery  made  by  Mr.  Jenks  soon  acquired  an  extended  reputation, 
and  induced  the  erection  of  larger  buildings ;  and  now  the  establishment 
is  one  of  the  most  extensive  and  important  in  this  country.  Since  the 
decease  of  Mr.  Alfred  Jenks,  and  for  several  years  previously,  the  busi- 
ness has  been  conducted  by  his  son,  Mr.  Barton  H.  Jenks,  to  whom,  if 
enlogy  were  admissible,  we  might  refer  as  the  type  of  a  model  maunfac- 
tarer, — fertile  in  invention,  skillful  in  mechanism,  liberal,  just  and  public 
spirited, — one,  indeed,  who  throws  around  the  pursuit  of  manufacturing 
something  of  the  lustre  and  glory  which  the  mercantile  profession  bor- 
rowed from  the  genius  of  Giovanni  de  Medici. 

To  attempt  a  recital  of  the  various  inventions  and  improvements 
which  this  firm  have  made  for  the  benefit  of  cotton  and  woolen  manufac- 
turers, would  carry  us  too  far  beyond  our  limits.  Of  Looms  they  man- 
ufacture a  large  number  of  different  styles,  ranging  from  the  single 
shuttle  or  ordinary  loom,  through  the  more  intricate  forms  of  two- 
shuttle  looms  for  weaving  checks,  three  and  four  shuttle  looms  for  weav- 
ing ginghams  and  other  fabrics  requiring  a  corresponding  number  of 
colors  in  the  weft,  to  the  more  enlarged  carpet  loom ;  and  all  of  these 
embrace  in  a  greater  or  less  degree  improvements  and  advantages  not 
possessed  by  looms  manufactured  elsewhere.  The  several  improvements 
in  the  looms  are  covered  by  seven  distinct  patents ;  and  the  main  fea- 
tures accomplished  by  these  inventions,  so  far  as  they  relate  to  the  two, 
three,  and  four  shuttle  looms,  may  be  said  to  consist  in  the  expeditious 
manner  of  moving  the  shuttle  boxes  to  change  the  picks  of  weft,  aud, 
by  certain  new  constructions,  combinations,  and  arrangement  of  parts 
essential  to  this  operation,  and  to  others  of  an  important  character,  by 
which  almost  as  many  picks  of  weft  can  be  made  by  these  two,  three, 
and  four  shuttle  looms  as  by  the  single  shuttle  loom.  As  an  exemplifi- 
catioxif  of  this  it  may  be  stated  that  so  perfect  is  the  arrangement  of  the 
various  parts  of  these  latter  description  of  looms,  and  the  principle  upon 
which  they  work,  that  they  make  130  picks  of  weft  per  minute  wlicre 
the  same  class  of  ordinary  looms  only  make  110. 

The  looms  for  weaving  the  more  elaborate  and  fancy  character  of 
goods  are  also  perfect  in  their  operations,  particularly  the  loom  for 
weaving  damask  table-cloths,  napkins,  and  articles  of  a  like  character, 
and  the  carpet-loom.  This  latter  has  thirty-two  shuttles,  and  is  capable 
of  laying  sixteen  dilTerent  colors  in  the  figure,  and  an  equal  number  of 
colors  in  the  ground  of  the  carpet. 

The  self-stripping  cotton  and  woolen  carding  engines  manufactured 
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at  this  establishment,  are  different  from  the  carding  machines  generaHy 
used.  Instead  of  delivering  the  cotton  or  wool  to  the  main  cylinder  as 
heretofore,  it  is,  after  being  fed  to  the  machine  by  rollers,  passed  to  the 
"  licker-in"  cylinder,  by  which  it  is  delivered  to  the  main  cylinder,  whence 
it  is  successively  retaken  with  its  dirt,  redelivered  tb  the  main  cylinder 
by  additional  cylinders,  arranged  in  the  same  relation  to  the  periphery 
of  the  main  cylinder  as  the  first-mentioned  'Micker-in"  cylinder,  and 
driven  by  stripper  heads  at  the  ends  of  the  cards,  at  variable  speeds,  so 
as  to  enable  the  dirt  to  detach  itself  from  the  cotton  or  wool  during  its 
increased  speed  with  the  additional  card  cylinders,  and  drop  into  a  re* 
ceptacle  below.  In  this  manner  these  cylinders  are  made  to  act  as  self- 
acting  cleaners  to  the  cotton  and  main  cylinder  card,  and  this  avoids  the 
necessity  of  the  usual  and  constant  hand-stripping  to  effect  this  object, 
and  the  consequent  loss  of  time,  besides  enabling  the  cotton  or  wool  to 
be  more  regularly  laid  and  thoroughly  cleaned.  This  effective  method 
of  cleaning  the  cotton  and  main  card  cylinder  by  delivering  the  former 
on  to  the  latter  successively  at  two  and  three  different  points,  was  origi- 
nally projected  and  patented  by  Messrs.  Gambrill  &  Burgy,  in  1855,  and 
subsequently  improved  and  brought  to  its  present  perfect  state  by  Mr. 
Barton  H.  Jenks  in  1857;  and  in  consequence  he  became  interested 
with  them  under  a  reissued  patent.  He  also  added  doffing  rollers,  to 
take  the  place  of  the  usual  comb  for  delivering  the  cotton  or  wool.  For 
these  he  has  also  obtained  a  patent.  By  this  system  of  delivering,  an 
increased  speed  can  be  given  the  card,  without  danger  of  injury  to  the 
staple,  over  that  attained  where  the  comb  is  employed. 

For  several  years  Mr.  Jenks  has  been  experimenting  upon  and  con- 
structing the  necessary  machinery  to  complete  a  cylinder  Oo^n-^'n,  which 
gives  promise  of  producing  one  of  the  most  extraordinary  improvements 
in  the  process  of  ginning  the  raw  material  that  has  been  devised  since  the 
advent  of  Whitney's  Saw  Gin.  It  is  well  known  that  in  ginning  cotton 
with  the  ordinary  gin  the  violent  action  of  their  teeth  in  dragging  it  be- 
tween the  bars  tears  the  staple  and  injures  it  in  a  corresponding  degree. 
The  injury  thus  done  the  cotton  has  been  variously  estimated  at  from 
three  quarters  to  one  cent  per  pound, — a  loss  that  swells  the  sum  total  to 
several  millions  of  dollars  on  a  full  crop  in  this  country.  Now,  the  ob- 
ject of  this  new  form  of  Gin  is  to  do  away  with  the  usual  shaft  of  saws, 
and  substitute  for  them  a  peculiarly  constructed  cylinder,  its  outer 
periphery  consisting  of  numerous  and  regularly  set  angular  steel  wire 
teeth,  imbedded  in  Babbitt  metal,  in  positions  inclined  to  the  direction 
of  the  cylinder's  motion,  so  that  after  the  cylinder,  or  rather  the  outer 
ends  of  the  teeth  are  ground  down  and  finished,  each  tooth  will  present 
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a  separate,  sharp,  and  smooth  point,  tangential  to  the  periphery  of  the 
cylinder.  These  teeth  are  so  close  together  that  nothing  bat  cotton  can 
be  secreted  between  them. 

This  leads  as  to  notice  a  most  ingenious  and  extraordinary  machine, 
made  at  this  manufactory,  for  puncturing  the  cylinders  of  thick  paper 
and  preparing  and  setting  therein  the  angular  teeth  preparatory  to 
casting  around  their  inner  ends  the  cylinder  of  Babbitt's  metal,  in  which 
they  are  imbedded  to  form  the  alloyed  cylinder  of  the  cotton-gin.  While 
witnessing  its  operation,  and  its  parts  peiforming  functions  requiring 
the  gpreatest  nicety  and  regularity  of  morement,  to  grasp  the  wire  and 
successively  carry  it  through  a  variety  of  intricate  operations  that  would 
seem  impossible  except  to  the  manipulation  by  hand  of  the  most  skillful 
person,  one  cannot  but  pay  homage  to  the  genius,  skill,  and  patience  of 
its  author.  Its  complex  character  will  prevent  us,  of  course,  from  giv- 
ing a  minute  description  of  it ;  but  we  will  endeavor  to  state,  in  the 
regular  order  in  which  they  take  place,  the  several  operations  necessary 
to  finally  set  these  angular  wire  teeth  in  their  alloyed  base  on  the 
periphery  of  the  cylinder. 

The  paper  cylinder  in  which  the  teeth  are  first  set  is  the  same  or  a 
little  greater  length  than  the  alloyed  base  of  the  cylinder,  and  is  designed 
to  receive  95,000  teeth.  This  paper  cylinder  is  placed  on  circular  heads, 
through  which  a  main  shaft  moves  loosely, — one  of  these  heads,  on  part 
of  the  periphery  of  which  a  screw  is  formed,  so  as  to  actually  make  it  a 
screw  nut,  has  a  cog  or  tongue  on  it,  which  enters  a  longitudinal  groove 
in  the  hollow  shaft,  so  as  to  cause  it  to  revolve  with  the  shaft  and  yet 
move  freely  over  its  surface  longitudinally.  This  screw  nut  meshes  in 
gear  with  the  nicks  on  two  parallel  partially  flattened  screw  shafts,  ar- 
ranged on  either  side  of  the  main  shaft  and  parallel  thereto,  which  screw 
shafts  can  be  turned  on  their  axis  to  disengage  their  screw  nicks  from 
gear  with  the  screw  nuts,  and  bring  blank  flattened  surfaces  next  it,  so 
as  to  be  run  back  quickly  after  it  has  performed  the  necessary  forward 
movement,  through  the  agency  of  a  ratchet  and  gearing,  with  the  ac- 
companying paper  cylinder,  to  set  all  the  teeth  designed  for  it  therein. 
The  wires,  previously  brought  to  the  angular  edge  desired,  are  wound 
on  two  reels,  hung  on  journals  above  the  machine,  and  are  passed  be- 
tween movable  nippers  or  pincers,  which  arc  caused  to  move  back  and 
forth  at  intervals  by  a  lever  or  cam,  clamping  or  griping  the  wires,  in 
their  movement  from  the  front,  and  releasing  their  hold  in  returning. 
Thence  the  wires  continue  uhder  clamps,  by  which  they  are  held  during 
the  return  movement  of  the  nippers,  and  from  which  they  are  released 
during  the  opposite  movement,  to  allow  the  free  passage  of  the  said 
wires  between  guides,  into  corresponding  openings  in  a  peculiarly  formed 
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oscillating  arm  termed  a  carryer,  whose  oscillating  moTement  is  constant 
oyer  the  extent  of  a  quarter  of  a  circle,  except  a  slight  rest  or  stoppage 
at  the  termini  of  each  stroke,  sufficient  to  receive  the  wires,  and  allow 
them  to  be  cat  off  at  the  proper  lengths  by  cutting  snips  in  the  guides 
immediately  next  it,  and  the  punches  to  force  the  cut  teeth  out  of  it 
into  the  previously  made  punctures  in  the  paper  cylinder.  This^ peculiar 
oscillating  movement  of  the  carrier,  with  its  stoppages,  is  produced  by 
means  of  a  series  of  scroll  cams,  operating  on  a  toothed  or  partially- 
cogged  wheel  on  the  front  end  of  the  carrier-shaft.  Simultaneous  with 
the  inward  movement  of  the  nippers  with  the  wires  grasped  between 
them,  two  horizontal  punches  are  pushed  inward  and  entirely  through 
the  paper  cylinder,  on  lines  tangential  with  its  periphery,  in  order  to 
make  the  necessary  holes  or  punctures  for  the  reception  of  the  teeth,  the 
paper  cylinder  being  clamped,  during  this  operation,  as  well  as  during 
the  subsequent  operation  of  setting  the  teeth  therein,  between  the  end 
of  a  back  rest  and  a  stationary  head,  to  prevent  it  from  turning,  from 
whose  grasp  it  is  released  after  the  two  objects  of  puncturing  the  cyl- 
inders and  setting  the  teeth  have  been  accomplished.  As  the  carrier 
descends,  the  crop-head  containing  the  punches  is  raised  so  as  to  take 
the  puncturing  punches  out  of  range  of  the  paper  cylinders,  and  the 
reciprocating  bar  by  which  they  are  moved,  and  bring  the  other  punches 
on  the  same  horizontal  plane  they  previously  occupied,  so  as  to  force 
the  teeth  from  the  carrier  into  the  punctures  previously  made  for  them. 
In  this  manner  the  several  parts  of  the  machine  are  made  to  act  in  cod- 
cert  from  a  regular  motion,  the  paper  cylinder  being  turned  and  moved 
forward  at  proper  intervals  by  the  before-mentioned  ratchet  and  suitable 
gearing,  and  the  several  operations  of  moving  the  wires  into  the  carrier 
the  proper  distance  to  form  the  teeth,  cutting  them  off,  puncturing  the 
paper  cylinder  with  suitable  holes  for  their  reception,  carrying  them 
opposite  these  holes,  setting  them  therein,  and  the  intermediate  duties 
of  the  various  parts  being  performed  at  the  proper  intervals  of  time,  and 
in  the  regular  order,  to  enable  the  machine  to  set  the  extraordinary 
number  of  two  hundred  and  forty  teeth  in  the  cylinder  per  minute. 
After  this  paper  cylinder  is  set  or  studded  with  95,000  teeth,  it  is  re» 
moved  from  the  machine  and  placed  concentric  with  a  metallic  cylinder, 
the  inner  ends  of  the  teeth  which  project  inward  equally  from  the  inner 
periphery  of  the  paper  cylinder,  while  their  outer  ends  are  flush  with 
the  outer  one,  serving  to  keep  it  in  its  proper  relation  to  the  metallic 
cylinder,  daring  the  poarjng  of  the  Babbitt  metal  around  the  same  and 
between  it  and  the  paper  cylinder  and  ends  of  the  teeth,  to  which  it 
forms  a  base  or  bed.  In  pouring  the  metal  the  channel  through  which 
it  passes  is  such  as  to  cause  it  to  first  descend  to  the  bottom  of  the  me- 
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taUie  cylinder,  and  then  rise  outside  the  same  through  and  between  the 
ends  of  the  teeth,  so  as  to  allow  the  eseape  of  the  air  before  it  When 
the  metal  is  cooled  and  set,  the  paper  cylinder  is  wet  and  softened,  and 
turned  off,  and  the  outer  ends  of  the  teeth  are  ground  to  give  them  the 
peculiar  sharp  form  and  uniform  length  before  mentioned. 

There  are  numbers  of  other  new  machines  and  improTcments  in  this 
establishment  for  assisting  in  the  work  intended  for  the  machinery  they 
manufacture,  but  we  must  limit  our  notice  to  two  of  them.  The  first  of 
these  is  an  attachment  of  additional  tools  to  the  mandrils  of  drills,  and 
is  so  Tery  simple  and  effectiye  as  to  astonish  the  beholder.  The  design 
of  this  improvement  is  to^ finish  the  hubs  of  cog-wheels,  pulleys,  etc.,  and 
the  mandril  is  so  formed  as  to  admit  of  the  attachment  of  a  frame  or 
stock  containing  a  facing  tool,  a  chamfer! ug  tool,  and  a  tool  for  turning 
the  outside  of  the  hub,  arranged  in  such  relation  to  each  other  as  to  en- 
able the  entire  operations  named  to  be  performed  simultaneously,  and  by 
one  descent  of  the  mandriL  The  boring  and  reaming  tools  can  also  be 
added,  and  the  drill  made  to  perform  these  additional  functions  at  the 
same  time,  one  man  being  able,  under  this  process,  to  attend  to  two 
drills.  This  is  not  only  a  decided  labor-saving  improvement,  but  is  ad- 
vantageous in  this  respect,  that  the  combined  work  performed  through  it 
is  more  accurate  than  if  the  tools  were  set  separately,  and  each  part  of 
the  work  done  singly,  as  heretofore. 

The  other  machine  referred  to  is  an  automatic  cutting  engine  for  cut- 
ting either  plain  or  bevel  cog-wheels  and  pinions.  This  machine  can  be 
adjusted  to  cut  any  sized  cog,  on  any  sized  wheel,  by  simply  detaching 
a  segment  cogged  plate  or  curb,  which  acts  to  turn  the  platen  and  hub 
with  the  wheels  to  be  cut,  the  proper  distance  to  correspond  with  the 
distance  apart  of  the  intended  cogs,  and  substituting  another  of  the 
requisite  size, — the  feature  of  turning  the  platen  and  hub  and  wheels  to 
be  cut  the  required  distance  being  effected  and  regulated  by  the  cogged 
segment  or  curb.  The  extent  of  the  up-and-down  travel  of  the  platen 
and  hub  is  also  adjusted  to  correspond  with  the  thickness  and  number  of 
wheels  to  be  cut,  by  means  of  a  sliding  box,  to  which  the  raising  chain 
is  attached,  and  which  is  secured  and  capable  of  being  moved  in  a  slot 
or  groove  in  the  oscillating  arm  through  which  the  platen  and  hub 
receive  their  movement.  Any  number  of  cog-wheels,  whose  combined 
thicknesses  are  not  greater  than  the  movement  of  the  platen,  can  be 
placed  and  secured  on  the  hub,  and  after  the  machine  is  adjusted,  it  can 
be  started  and  left  to  automatically  cut,  without  any  attendance  what- 
ever, the  entire  cogs  of  the  wheels  in  the  most  accurate  and  beautiful 
manner.  In  case  it  is  desired,  the  parts  can  be  modified  and  the  machine 
a(^*usted  to  the  cutting  of  bevel  cog-wheels. 
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The  Port  Bichmond  Iron  Works.    I.  P.  Horris,  Towne  ft  Co.,  Proprieton. 

This  is  one  of  the  establishments  to  which  Philadelphia  is  indebted  for 
her  reputation  for  ability  to  constract  heavy  machinery.  Its  existence 
may  be  said  to  cover  the  whole  period  of  the  manufacture  of  machinery 
by  modern  methods.  In  .1828,  when  Levi  Morris  &  Co.,  the  prede- 
cessors of  the  present  firm,  commenced  business,  many  of  the  tools  which 
are  now  deemed  indispensable  in  every  machine  shop,  even  those  of  the 
most  moderate  pretensions,  were  scarcely  known.  At  that  time  slide 
lathes  and  power  drill  presses  were  not  in  geyeral  use,  and  the  only 
representative  of  the  planing-machine  in  this  country,  it  is  believed,  was 
to  be  found  at  the  Allaire  Works,  in  New  York,  originally  built  for  fluting 
rollers.  It  was  not  until  1838  that  a  planer  was  purchased  and  fitted 
up  in  the  Richmond  works.  In  the  Foundry  department,  the  opera- 
tions were  also  conducted  with  very  imperfect  and  inefficient  machinery 
compared  with  that  now  in  use.  Anthracite  coal,  which  was  introdaced 
here  about  1820,  was  by  no  means  exclusively  used  for  melting  iron. 
The  blowing  machinery  was  of  a  very  primitive  character,  with  unwieldy 
wooden  bellows  and  open  tuyeres.  The  best  product  was  not  more  than 
two  thousand  to  three  thousand  pounds  of  iron  in  an  hour,  and  in  the 
course  of  the  heat  an  average  much  below  this.  With  the  present  im- 
proved blowing  machinery,  and  improved  furnaces,  eight  tons  have 
been  melted  in  forty-six  minutes,  with  a  consumption  of  coal  of  one 
pound  to  eight  pounds  of  iron  melted. 

In  1846,  the  works  were  removed  from  Market  and  Schuylkill  Seventh 
streets  to  their  present  location,  which  is  on  the  Delaware  River, 
adjoining  the  Reading  Railroad  Coal  Wharves  on  the  south.  The 
buildings,  which  are  of  brick,  occupy  a  lot  having  a  front  on  the  Dela- 
ware River  of  145  feet,  a  front  on  Richmond  street,  or  Point  Road,  of 
260  feet,  and  an  entire  depth  or  length,  from  the  Richmond  side  to  the 
end  of  wharf,  of  1,060  feet. 

The  remarkable  feature  in  this  establishment  is  the  extraordinary  siae 
of  the  tools  in  use,  and  the  perfection  of  the  machines  employed  in  the 
various  shops.  In  the  Foundry  there  are  three  Cupola  Furnaces,  the 
largest  of  which  will  melt  twelve  tons  of  iron  per  hour.  In  the 
Machine  Shop,  there  is  a  Planing  Machine  capable  of  planing  castings 
eight  feet  wide,  six  feet  high,  and  thirty-two  feet  long;  a  Lathe 
that  will  swing  six  feet  clear,  and  turn  a  length  of  thirty-four  feet ;  and 
a  Boring  Mill,  possessing  also  the  qualities  of  a  horizontal  lathe,  which 
will  bore  out  a  cylinder  sixteen  feet  in  diameter  and  eighteen  feet  long. 
This  is  believed  to  be  the  largest  in  America  or  Europe.     In  their 
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Boiler  Shop  they  have  one  large  Riveting  Machine,  and  facilities  for 
making  boilers  or  plate-iron  work,  of  every  description  that  may  be 
desired.  Bat  a  few  years  ago,  Steam  Boilers,  made  of  plate-iron,  were 
riveted  exclusively  with  hand-bammers ;  and  when  the  City  Water- Works 
were  located  at  Centre  Sqaare,  the  steam  boilers  were  built  of  wood, 
with  cast-iron  furnaces.  At  the  present  time,  in  this,  as  in  the  best 
shops,  circular  boilers  are  riveted  in  a  machine,  by  pressure  produced  by 
a  cam  operating  upon  a  sliding  mandril  In  their  Smithery,  they  have 
a  Nasmyth  Steam  Hammer  for  heavy  forgings ;  a  Tilt  Hammer  for  light 
work  ;  and  throughout  the  establishment,  the  minor  tools,  consisting  of 
Lathes,  Boring  Mills,  Slotting  and  Shaping  Machines,  Planing  Ma- 
chines, Horizontal  and  Vertical  Drills,  etc.,  etc.,  are  all  of  the  best 
description,  and  combine  the  latest  improvements. 

The  monuments  of  this  firm's  engineering  ability  are  found  in  all  parts 
of  the  country.  Probably  the  largest  engines  for  producing  iron  with 
anthracite  coal  ever  built  in  this  country,  are  the  product  of  their  works. 
For  the  Lackawanna  Iron  Works,  at  Scranton,  Pa.,  they  built  two 
Blowing  Cylinders,  nine  feet  bore,  and  ten  feet  stroke,  and  Steam 
Cylinders  fifty-four  inches  in  diameter  and  ten  feet  stroke.  For  Seyfert 
McManus  &  Co's.  furnace,  at  Reading,  they  built  a  direct  high  pressure 
Blowing  Machine,  the  steam  cylinder  being  forty  inches  in  diameter, 
and  blowing  cylinder  one  hundred  and  two  inches,  both  seven  feet 
stroke  of  piston.  For  the  Lehigh  Crane  Co.,  they  built  a  Beam  Con- 
densing Engine,  having  a  steam  cylinder  fifty-eight  inches  diameter,  and 
a  blowing  cylinder  ninety-three  inches,  both  ten  feet  stroke  of  piston. 
The  beam  of  this  engine  works  on  a  column  of  cast-iron  thirty  feet  high, 
and  the  whole  is  set  upon  a  heavy  cast-iron  bed  plate.  For  the  Thomas 
Iron  Works,  they  supplied  two  very  large  beam  engines,  the  steam 
cylinders  being  sixty-six  inches  in  diameter,  and  the  blowing  cylinders 
one  hundred  and  eight  inches  diameter,  and  ten  feet  stroke.  These,  it 
is  believed,  are  the  heaviest  ever  made  for  the  purpose.  The  large 
engines  of  the  United  States  Mint,  and  the  lever  beam  Cornish  Pump- 
ing Engine  at  the  Schuylkill  Water  Works,  sixty  inches  diameter,  ten 
feet  stroke,  were  constructed  at  their  works. 

This  firm  also  built  the  Iron  Light  House  for  the  ship  shoal,  in  the 
Gulf  of  Mexico,  which  was  put  up  on  screw  piles,  in  water  fifteen  feet 
deep,  and  at  a  distance  of  twelve  miles  from  land.  The  whole  height 
of  the  structure,  from  the  water  to  the  top  of  the  spire,  was  one  hundred 
and  twenty-two  feet,  and  from  the  water  to  the  focal  plane,  one  hundred 
and  seven  and  a  half  feet.  The  structure  above  the  foundation  to  the 
deck,  a  height  of  ninety-three  feet,  was  erected  in  their  yard,  complete 
in  all  its  parts  before  shipping 
87 
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For  Loosiana  and  the  West  Indies,  they  have  manufactured  every 
variety  of  sugar  apparatus  and  engines  for  sugar  mills ;  and  North 
Carolina  they  have  supplied  with  a  large  number  of  their  celebrated 
Oang  Saw  Mills,  by  which  a  log  of  yellow  pine  can  be  converted  into 
flooring-boards  by  once  passing  through  the  mill.  The  gangs  consist  of 
twelve  to  twenty-four  saws,  driven  by  direct  connections  with  a  steam 
engine  at  a  speed  of  one  hundred  and  twenty  to  one  hundred  and  forty 
strokes  per  minute.  They  are  not  much  known,  except  at  the  South, 
but  we  think  they  would  be  found  highly  useful  in  the  pine  forests  of 
New  Jersey,  and  the  Middle  and  Western  States.  Recently  this  firm' 
has  been  largely  employed  in  building  engines  for  government  vessels— 
the  gunboats  Itasca,  Scioto,  and  Tacony ;  the  Ericsson  batteries,  San- 
gamon and  Lehigh,  and  the  Iron-clad  batteries,  Monadnock  and  Ag* 
amenticus. 

The  firm  of  I.  P.  Morris,  Towne  &  Co.,  is  now  composed  of  Isaac  P. 
Morris,  John  H.  Towne,  John  J.  Thompson,  and  Lewis  Taws.  The 
first-named  gentleman  was  bom  in  1803,  was  one  of  the  original 
partners  in  the  firm  of  Levi  Morris  &  Co.,  who  commenced  business  in 
1828,  and  since  that  period  has  been  identified  with  the  manufacturing 
interests  of  Philadelphia,  {n  his  business  career,  he  has  been  distin- 
guished for  a  discriminating  intelligence,  inflexible  honesty^  and  a 
laudable  public  spirit.  Mr.  J.  H.  Towne  was  formerly  engineering 
partner  of  the  firm  of  Merrick  &  Towne,  and  is  an  engineer  of 
unquestioned  ability.  Mr.  Thompson,  who  has  been  connected  with 
the  establishment  for  many  years,  has  under  his  charge  the  finances 
of  the  firm.  Mr.  Taws  has  been  connected  with  the  concern  sinct 
1834,  and  until  1861,  when  Mr.  Towne  joined  the  firm,  had  exclusive 
control  of  the  mechanical  department  of  the  establishment.  He  served 
his  apprenticeship  with  Rush  &  Muhlenberg,  the  successors  of  Oliver 
EvaD9,  and  in  early  manhood  went  to  New  York,  where  he  entered  into 
the  employment  of  the  West  Point  Foundry  Association,  then  under  the 
superintendence  of  Adam  Hall,  a  distinguished  Scotch  engineer.  The 
present  arrangement  of  the  Port  Richmond  Works  is  the  result  of  hii 
experience. 

The  firm  of  I.  P.  Morris,  Towne  &  Oo.  have  a  capital  invested 
in  their  business  of  over  $400,000,  and  employ  about  400  hands. 
Their  list  of  manufactures  includes  every  description  of  heavy  machinery 
except  locomotives. 
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The  flonihwaric  FoBndry.  Herriok  ft  Sons,  Proprieton. 

This  is  another  of  the  remarkable  machine  establishments  of  Phila- 
delphia. It  was  started  in  1836  as  a  fonndry  for  castings  only,  bat  was 
soon  enlarged,  and  now  the  entire  space  occupied  by  bnildings  is  63,650 
feet^  with  a  yard-room  of  80,550,  making  the  entire  space  occupied  by 
the  establishment  144,200  square  feet.  In  addition,  it  has  a  tract  of 
land  on  the  Delaware  River,  abont  400  feet  front  and  1,100  feet  deep, 
aiDrding  ample  space  for  extensive  iron  boat  yards ;  and  on  this  tract 
there  is  a  fine  pier,  60  feet  wide  and  250  feet  long,  with  a  very  powerful 
shears  at  the  end,  capable  of  lifting  fifty  tons. 

A  brief  description  of  some  of  the  objects  pf  interest  in  this  establish- 
ment will  show  that  the  arrangements,  tools,  and  appliances  in  use,  are 
(w  a  scale  proportionate  to  the  capaciousness  of  the  buildings. 

The  fonndry  has  two  Cranes,  capable  of  lifting  fifty  tons  each,  and 
three  others  of  thirty  tons  lifting  power,  by  which  any  object  may  be 
transferred  from  one  extremity  to  the  other,  or  to  any  point  on  the  floor. 
Two  fifty-inch  Cupolas  are  used  for  melting  the  iron,  and  are  supplied 
by  a  pair  of  Blast  Cylinders  forty  inches  in  diameter,  and  three-feet 
stroke.  Twenty-five  tons  of  metal  can  be  melted  in  three  hours.  The 
Ovens  for  drying  the  Cores  are  of  immense  size  and  capacity. 

In  the  Smith  Shop,  the  blast  is  obtained  by  an  Alden  Fan.  There  are 
twoNasmyth  Steam  Hammers,  one  of  ten  hundred-weight  and  one  of  five 
hundred-weight  of  ram.  There  are  also  in  this  shop  Bolt  and  Rivet 
Machines,  for  the  manufacture  of  these  articles,  large  numbers  of  which 
are  annually  used.  The  Brass  Foundry  has  a  Cupola  and  four  Crucible 
Fomaces. 

The  lower  Machine  shop  has  a  Boring  Mill  which  will  bore  a  cylinder 
eleven  feet  in  diameter,  and  fourteen  feet  high ;  a  Planing  Machine, 
believed  to  be  the  largest  in  the  world,  capable  of  planing  eight  feet 
wide,  fifteen  feet  deep,  and  thirty  feet  long,  besides  other  lathes  and 
planers,  of  various  dimensions  and  power ;  two  Slotters,  Drill  Presses, 
etc.,  etc.  The  upper  Machine  Shop  is  well  stocked  with  Smaller  Lathes, 
Planers,  Shaping  and  Drilling  Machines,  Vices,  etc.  The  Boiler  Shop 
is  provided  with  a  Riveting  Machine  capable  of  riveting  a  boiler  forty 
feet  long,  and  of  any  diameter ;  with  a  Treble  Punching  Machine  of  im- 
mense  strength ;  with  heavy  and  light  Shears  and  Punches ;  an  Air 
Furnace,  for  heating  large  plates;  Rolls,  for  bending;  Cranes,  etc. 
The  largest  Erecting  Shed,  used  for  putting  up  sugar  apparatus,  has  a 
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trayeling  Crane  extending  its  whole  length.  The  business  of  making 
Sugar  Apparatus  forms  a  large  item  in  the  productions  of  this  establish- 
ment ;  and  for  a  list  of  some  of  the  extraordinary  machines  that  ha^e 
been  constructed  here,  we  must  refer  the  reader  to  the  work  on  Fhila* 
delphia  and  its  Manufactures,  to  which  we  are  principally  indebted  for 
these  facts.  Ordinarily,  from  three  hundred  and  fifty  to  five  hundred 
hands  receive  constant  employment  at  these  works. 


William  Sellers  ft  Co.*s  Machine  Tool  Works. 

In  the  manufacture  of  Machine  Tools,  Philadelphia  has  a  peculiar 
and  deserved  celebrity.  Iron  being  comparatively  cheap,  by  reason  of 
proximity  to  the  sources  of  its  production,  the  Philadelphia  builders 
use  it  freely  in  the  beds  and  other  important  parts  of  their  tools,  which 
are  consequently  remarkable  for  solidity  and  freedom  from  injurious 
vibration  when  in  active  use.  The  weight  of  metal,  however,  is  not  so 
much  their  distinguishing  characteristic  as  the  excellence  of  the  work- 
manship. Any  one  who  will  visit  the  establishment  of  William  Sellers 
&  Co.,  cannot  fail  to  be  astonished  at  the  extreme  pains  taken  to  insure 
accuracy  in  all  parts  of  the  machines  which  they  make.  The  wearing 
surfaces  are  scraped  together — a  slow  and  laborious  process,  which, 
however,  secures  absolute  contact  at  every  pqint  The  bolt-holes  are  all 
reamed,  and  the  bolts  turned  and  driven  home.  The  gearing  is  cut  to 
a  perfect  form  of  tooth  in  every  case.  All  the  parts  are  made  to 
standard  guages,  whereby  each  will  fit  its  corresponding  part  in  a  hundred 
tools. 

The  firm  which  we  have  named  has  attained  a  reputation  that  is  truly 
enviable.  We  know  of  no  other  that  in  so  short  a  period  of  time  has 
built  up  a  mechanical  reputation  so  wide-spread,  resting  on  a  basis  of 
unquestioned  substantial  excellence.  In  1848,  the  firm  of  Bancroft  & 
Sellers  commenced  business  in  Philadelphia,  and  in  a  very  few  years 
their  influence  was  felt  in  all  branches  of  the  machine  manufacture. 
Tools  from  their  shop  were  ordered  from  Russia,  and  supplied  to 
other  parts  of  Europe.  Early  in  1855,  Mr.  Bancroft  died.  Since  his 
decease,  the  firm  has  been  composed  of  two  brothers,  William  and 
John  Sellers,  Jr.,  names  that  at  this  time  are  everywhere  regarded  as 
a  sufficient  guarantee  of  the  excellence  of  whatever  they  manufacture. 
In  workmanship,  mathematical,  not  proximate  accuracy,  is  their  standard. 
A  variation  of  a  hair's  breadth,  if  it  can  be  overcome,  is  not  left  unremedied. 

Besides  Machinists'  Tools,  this  firm  manufactures  a  number  of  special 
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articles  which  are  in  eztensive  demand.  The  Self-adjusting  Hanger, 
made  by  them,  is  of  great  valae  in  the  constmction  of  shafting,  inasmuch 
as  it  allows  the  shaft  complete  control  of  the  bearing,  so  as  to  insare  an 
eqnal  amonnt  of  pressure  on  every  part.  By  means  of  this,  they  are 
enabled  to  nse  a  long  bearing  without  danger  of  binding  the  shaft,  thus 
reducing  the  pressure  per  square  inch  upon  the  bearing,  and  consequently 
requiring  less  oil,  as  the  pressure  does  not  force  out  the  oil  so  as  to 
bring  the  surfaces  of  iron  in  contact  and  cause  them  to  heat  and  cut. 

About  six  years  ago,  the  firm  introduced  a  new  plan  of  coupling 
shafting  together,  which  obviated  entirely  the  necessity,  before  existing, 
of  fitting  each  shaft  to  its  proper  coupling,  and  also  enabled  them  to 
adopt  a  new  style  of  hanger,  of  much  cheaper  construction  than  any  in 
use,  the  whole  completing  a  system  at  present  unequaled,  all  parts 
being  interchangeable.  The  ability  to  interchange  the  parts  in  any 
system  of  construction  is  a  matter  that  manufacturers  can  fully  appre- 
ciate ;  but  in  shafting,  it  not  only  greatly  facilitates  its  first  introduction, 
but  it  enables  any  subsequent  alterations  or  repairs  to  be  readily  made, 
and,  what  is  of  prime  consequence,  reduces  its  first  cost  whilst  it  im 
proves  the  article. 

They  also  manufacture  a  Turn-Table,  for  turning  an  engine  and  tender, 
of  which  the  largest  size  is  fifty- four  feet  in  diameter,  and  weighs  32,000  lbs. 
It  consists  of  a  quadrangular  centre-piece  or  box,  upon  which  the  arms  for 
carrying  the  rails  are  keyed  in  a  very  substantial  manner.  At  the  outer 
end  of  the  arms  are  placed  two  cross-girts,  carrying  four  truck  wheels, 
which  are  intended  to  take  the  weight  when  the  load  is  going  on  or  ofif. 
The  centre  rests  upon  Farry^s  Patent  Anti-Friction  Box,  and  the 
power  of  one  man  is  sufficient  to  turn  the  table  and  its  load  easily, 
without  the  intervention  of  any  gearing.  They  are  so  constructed  that 
water  in  the  pit,  within  eighteen  inches  of  the  top  of  the  rail  on  the 
road,  will  not  impair  their  efficiency  or  durability.  Twenty-five  of  these 
Turn-Tables  are  now  in  use  on  the  Pennsylvania  Central  Railroad,  and 
the  orders  for  them  require  the  firm  to  complete  one  in  every  four  days. 

Some  three  years  ago,  Messrs.  Sellers  &  Co.  introduced  Oiffard's  Patent 
Self -acting  Water  Injector ,  for  feeding  boilers,  of  which  they  are  now 
sole  manufacturers  and  licensees.  This  is  an  apparatus  which  is  intended 
to  dispense  with  pumps  in  feeding  boilers  and  the  various  movements 
for  working  them  in  all  classes  of  engines.  It  is  an  adjunct  to  the  boiler, 
and  entirely  independent  of  the  engine,  and  its  application  is  rendered 
especially  easy  by  the  fact  that  it  can  be  placed  in  any  position,  vertical, 
horizontal,  or  otherwise,  and  near  to,  or  at  a  distance  from  the  boiler, 
and  at  any  reasonable  height  above  the  line  of  the  feed  water.  This 
Injector  will  supply  itself  from  the  hot  well  of  a  condensing  engine,  and 
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is  connected  with  the  boiler  by  two  pipes,  one  leading  from  the  steam 
space,  and  the  other  conducted  to  the  lowest  convenient  point  of  the 
water  space.  Bj  using  this  apparatus,  those  having  boilers  save  not 
only  the  first  cost  of  all  pumps  and  the  parts  to  connect  them  with  the 
engine  and  boiler,  but  the  power  required  to  work  then\,  and  their  wear 
and  tear,  which  in  high-pressure  engines  is  very  considerable.  Since  their 
introduction,  and  the  improvements  which  they  have  made  upon  them, 
this  firm  have  sold  more  than  three  thousand,  and  we  believe  with 
entire  satisfaction  to  the  purchasers.  They  have  now  forty  hands  con- 
stantly employed  in  manufacturing  them,  and  their  orders  are  at  the 
present  time  fully  up  to  their  capacity  for  producing  them.* 

This  firm  are  now  manufacturing  the  Morrison  Steam  Hammer  in 
this  country.  It  is  largely  in  use'  in  England,  being  manufactured  at 
New-Castle-upon-Tyne,  by  Messrs.  Robert  Morrison  &  Go.     These  ma- 


*  As  this  work  will  probably  be  perused 
hj  a  large  number  of  manufacturerfl,  and 
others  who  hare  boilers  and  steam  engines, 
we  probably  cannot  do  our  readers  a  greater 
practical  service  than  in  calling  their  atten- 
tion to  this  valuable  improvement  The 
Qeneral  Superintendent  of  the  Pennsylvania 
Central  Railroad,  Mr.  Enoch  Lewis,  writes : 
**  We  have  a  large  number  of  Giffard's  Injec- 
tors upon  our  stationary  and  locomotive 
engines,  and  they  continue  to  give  us  entire 
satisfaction.  Upon  all  the  new  engines 
built  for  us  during  the  past  year,  and  upon 
those  being  buih  for  us  at  this  time,  we  are 
using  them  to  the  entire  exclusion  of  pumps. 
Wherever  pumps  require  renewal,  we  use 
Injectors  in  place  of  them.  We  find  them 
less  liable  to  derangement  than  pumps,  and 
at  least  equally  efficient.'' 

Robert  Rennie,  proprietor  of  the  Lodi 
Print  Works,  Bergen  county,  N.  J.,  certifies  : 
**  The  Giffard  Injector  has  now  been  in  use 
on  one  set  of  my  builers  for  nearly  two 
months.  It  is  a  perfect  success,  and,  al- 
though I  have  some  of  the  best  known 
steam  pumps  on  my  other  boilers,  I  intend 
to  take  them  all  out,  and  supply  their  places 
with  Iigectors.  They  are  the  most  perfect 
boiler  feeder  ever  invented,  and  a  blessing 
to  any  one  that  has  as  many  boilers  as  X 
have." 

Isaac  Hinckley,  Superintendent  of  the 
Merrimaok  Manufacturing  Corporation  at 
Lowell,  writes :  "  The  No.  6  Giffard  Injector, 


which  we  received  in  November  last,  has 
never  failed  to  perform  its  duty  perfectly. 
It  takes  feed  water  at  about  125*>  Fahr't, 
from  a  tank  placed  about  thirty  inches 
below  the  water  liner  of  the  boilers;  and 
feeds  in  the  most  satisfactory  manner  a 
boiler  of  seven  feet  diameter  and  twenty -five 
feet  long,  and  carrying  steam  at  about 
twenty-four  pounds.  The  second  Injeetor 
of  the  same  size,  lately  received,  is  also  in 
successful  operation,  feeding  a  nest  of  boilers, 
where  steam  is  carried  at  forty  pounds.  We 
shall  want  in  April  three  more  Injectors; 
and  I  now  see  no  reason  to  doubt  that  this 
Company  will  eventually  apply  this  appa- 
ratus to  their  whole  system  of  boilers,  which 
is  of  an  extent  to  require  nine  thousand 
tons  of  coal  per  annum." 

Garsed  A  Brother,  proprietors  of  the 
Wingohocking  Mills,  write:  "  We  have  used 
no  Force  Pump  since  the  Injector  waa  pot 
up.  The  average  pressure  of  our  steam  ii 
eighty  pounds ;  and  we  are  so  well  satiifled 
with  it  that  we  would  not  be  without  it  for 
double  its  cost" 

G.  Dawson  Coleman,  proprietor  of  the 
Lebanon  Furnaces,  writes :  "  No  one,  after 
seeing  the  operation  of  the  Injeetor,  ean 
hesitate  as  to  which  to  adopt  when  ordering 
a  new  engine ;  and  most  persons  would 
decide  to  abandon  the  pumps  on  an  old  one. 
They  are  particularly  valuable  at  blaat  Atr- 
naces,  where  we  have  so  little  time  for  re- 
pairs." 
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chines  differ  principally  from  other  Steam  Hammers  in  having  the  piston- 
rod  and  piston  forged  in  one  solid  mass,  and  of  a  size  safficient  to  give 
the  required  weight ;  the  rod  or  hammer  bar  passes  throagh  both  ends 
of  the  steam  cylinder,  which  forms  the  only  guides ;  the  space  under- 
neath the  cylinder  is  thus  entirely  clear,  giving  great  facility  for  handling 
the  iron. 

The  celebrated  Armstrong  guns  have  all  been  forged  under  this 
hammer,  and  the  English  firm  are  just  completing  an  immense  machine 
of  this  kind.  The  weight  of  the  hammer  bar,  which  has  just  been  com- 
pletely finished,  is  40  tons,  its  fall  13  feet,  having  a  piston  of  78  inches 
diameter  forged  solid  upon  it,  the  bar  itself  being  26  inches  in  diameter, 
and  38  feet  long.     This  is  the  largest  forging  ever  made. 

These  hammers  are  of  two  kinds ;  in  one  the  valve  is  worked  by  hand, 
and  may  be  either  single  or  double  acting,  that  is,  the  steam  may  be  ad- 
mitted to  the  under  side  of  the  piston  only,  or  by  a  slight  additional 
movement  to  the  same  valve,  can  be  admitted  upon  the  upper  side  also ; 
in  the  other,  the  valve  is  under  the  control  of  the  hammer  itself,  which 
enables  the  workman  to  obtain  very  rapid  blows,  the  intensity  of  which 
are  entirely  under  his  control. 

The  works  of  Wm.  Sellers  &  Co.  are  located  at  Sixteenth  and  Hamil- 
ton streets,  and  consist  of  a  machine  shop  820  by  88  feet,  and  a  new 
tiiree-story  fire-proof  building  110  by  55  feet,  for  the  storage  of  finished 
work  and  patterns.  This  latter  building  contains  their  offices,  drawing 
rooms,  etc.  Adjoining  the  above,  the  firm  have  two  foundries,  in  one 
of  which  the  moulding  floor  is  80  feet  square,  and  is  entirely  devoted  to 
heavy  castings ;  in  the  other,  the  moulding  floor  is  80  by  40,  with  a  wing 
of  80  by  20,  all  of  which  are  devoted  to  the  lighter  class  of  work. 
Beside  the  above  are  the  requisite  buildings  for  pattern  shops,  smithy, 
and  brass  foundry.  The  engine  and  boiler  for  driving  these  works  are 
located  in  smaller  buildings,  distinct  from  the  main  ones,  so  as  to  make 
the  whole  as  nearly  fire-proof  as  possible. 

The  future  of  American  progress  in  the  arts  and  manufactures  depends 
largely  upon  the  perfection  of  the  tools  with  which  her  machines  are 
made ;  and  it  is  a  source  of  National  pride  and  congratulation  that  such 
a  great  degree  of  excellence  has  been  attained,  and  that  the  general 
standard  of  manufacturing  is  so  far  advanced  as  to  maintain  a  demand 
for  such  a  superior  class  of  machinery. 
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Tha  Pascal  Iron-Works,  Horris,  Tasker  A  Ck>.,  Proprietois, 

Is  the  most  exteosive  manufacturing  establishment  in    the  soatl 
part  of  Philadelphia,  and  the  largest  of  its  class  in  the  country.        '^^ 
buildings  cover  an  area  of  about  four  acres,  and  in  them  are  emplo 
1,100  men,  a  much  larger  number,  we  think,  than  is  at  this  time  * 
ployed  in  any  other  iron-works  in  the  city.     The  machinery  is  of 
most  approved  description,  much  of  it  original  with  the  firm,  and  s 
passes,  it  is  said,  any  that  can  be  found  in  any  similar  establishment 
England.     This  is  propelled  by  five  steam  engines  of  great  power,  whc  - 
boilers  are  supplied  with  water  from  two  artesian  wells.  Over  twenty  thit, "  *  »* 
sand  tons  of  anthracite  coal  are  annually  consumed  in  the  establishmf 

The  predecessors  of  the  present  firm  were  the  pioneers  in  this  com 
in  the  manufacture  of  wrought-iron  Tubes  and  fittings  for  gas,  si 
and  water.     They  commenced  this  business  in  1836,  in  which  year  Uti^ 
made  60,000  feet  of  tubes,  and  so  greatly  has  the  demand  increased  tbi 
the  firm  now  manufacture  nearly  five  millions  of  feet  annually.     SubM 
quently  they  added  to   these  the    manufacture   of  cast-iron   Gas  ani^ 
Water  Mains,  Lap- welded  Flues  for  boilers,  and  more  recently  Drivin| 
Pipes  and  Boring  Tools  for  oil  wells,  of  which  large  quantities  ha?i| 
been  furnished  since  capital  has  been  so  largely  directed  to  the  develops 
ment  of  this  wonderful  product. 

One  of  the  specialities  of  this  firm's  manufactures  is  that  of  apparati 
for  warming  public  and  private  buildings,  both  by  hot  water  and 
steam.     Mr.  Thomas  T.  Tasker,  Sr.,  one  of  the  original  partners,  is 
inventor  of  a  very  popular  Self-Regulating  Hot  Water  Furnace, 
which  the  temperature  in  a  house  can  be  maintained  at  any  requii 
degree  of  heat  for  an  indefinite  period  of  time,  without  further  attention  >*^ 
than  an  occasional  supply  of  coal.     Mf.  Tasker  is  also  the  inventor  of  ft 
process  by  which  the  circulation  of  steam  is  kept  up  through  heating 
pipes  to  any  extent,  the  condensed  steam  returning  back  to  the  boiler 
by  its  own  gravity,  thus  saving  the  beat  which  was  formerly  lost  in  run- 
ning off  the  water.     Messrs.  Morris,  Tasker  &  Morris  made  the  first 
public  experiment  to  test  the  value  of  this  discovery  at  the  Pennsylvania 
Hospital  in   1846,  and  since   then  they  have  warmed   many  houses, 
factories,  and  other  buildings.     The  original  inventor  neglected  to 
patent  his  discovery,  and  others  have  made  fortunes  by  its  adoption  and 
application.     Mr.  Tasker's  list  of  inventions  also  includes  one  of  a  cast- 
iron  Hydrant  with  a  cock  so  arranged  that  it  can  be  renewed  or  repaired 
without  disturbing  the  pavement,  an  advantage  that  those  who  do  not 
have  it  will  best  appreciate. 
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This  house  dates  its  origin  back  to  the  year  1821,  when  Stephen  P. 
Morris  commenced  the  manufacture  of  Stoves  and  Orates  at  the  corner 
of  Market  and  Schuylkill  Seventh  streets.  In  1828,  he  removed  to 
Third  and  Walnut  streets,  where  he  erected  a  foundry,  and  not  long 
afterward  was  joined  by  Henry  Morris  and  Thomas  T.  Tasker,  establish- 
ing the  firm  of  S.  P.  Morris  &  Co.  Subsequently  S.  P.  Morris  retired 
and  Wistar  Morris  became  a  member  of  the  firm,  when  the  name  was 
changed  to  Morris,  Tasker  &  Morris,  which  continued  until  1856,  when 
the  present  style  of  Morris,  Tasker  &  Co.,  was  adopted.  The  partners 
in  the  firm  at  this  time,  are  Stephen  Morris,  Thomas  T.  Tasker,  Jr., 
Stephen  P.  M.  Tasker,  and  Henry  G.  Morris — young  men,  but  who  have 
the  advantage  of  capital,  and  of  the  experience  of  their  predecessors. 


<  ♦•» » 


Stuart,  Peterson  A  Co/s  Foundry 

Is  one  of  the  few  extensive  establishments  that  have  as  yet  been 
erected  in  America,  for  the  manufacture  of  the  great  variety  of  useful 
articles  known  as  Hollow  Ware,  a  term  so  comprehensive  that  it  in- 
cludes a  diminutive  saucepan  and  an  immense  Caldron.  The  foundry 
is  located  on  Noble  street  above  Thirteenth,  and  occupies  an  area  of 
sixty  thousand  square  feet,  requiring  to  cover  it  an  acre  and  a  half  of 
slate  roofing.  The  moulding  floor  is  in  the  form  of  a  square,  having  a 
superficial  area  of  22,500  square  feet.  The  quantity  of  iron  annually 
used  here  is  about  4,000  tons,  consisting  principally  of  that  produced 
at  the  Thomas  Iron-Works,  at  Catasauqua,  which,  in  combination 
with  the  Leesport  iron,  is  found  to  make  a  superior  metal  for  fine 
castings.  About  three  hundred  workmen  are  furnished  employment 
throughout  the  year. 

The  establishment,  however,  is  not  so  noteworthy  for  its  extent  as 
for  the  new  and  improved  processes  adopted,  especially  in  finishing, 
enamelling,  and  tinning  iron  ware.  In  these  particulars  this  firm  have 
so  completely  surpassed  their  foreign  competitors,  that  articles  of  their 
manufacture  have  a  marked  preference  in  all  markets.  In  the  process 
of  finishing,  preparatory  to  enamelling  or  tinning,  this  firm  have  a 
peculiar  advantage  in  consequence  of  owning  the  monopoly  of  an  in- 
geniously constructed  lathe,  on  which  they  expended  over  $20,000, 
and  which  performs  its  work  in  a  most  satisfactory  manner.  To  illus- 
trate— a  vessel,  whether  it  be  a  saucepan  or  a  kettle,  when  it  leaves 
the  mould  is  necessarily  rough,  requiring  the  exterior  to  be  improved 
and  the  interior  to  be  bright  and  uniformly  smooth.     This  process  in 
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Englaod  is  performed  in  a  hand  lathe,  the  workman  using  a  chisel  or 
tool,  with  his  hand  upon  a  rest ;  but  this  has  the  disadvantage  of  not 
securing  entire  uniformity  of  surface,  and  the  workmen  thus  employed 
suffer  in  health  from  inhaling  minute  particles  of  the  iron.  In  Messrs. 
Stuart  &  Peterson's  foundry,  however,  a  vessel,  after  having  been  an- 
nealed, is  put  into  the  lathe  referred  to,  in  which  a  tool  is  fixed  that 
conforms  to  all  the  irregularities  of  the  surface,  automatically  making 
the  inside  bright  and  smooth,  and  when  this  work  is  done  stops,  as  if 
of  its  own  accord. 

The  enamelling  process  is  also  peculiar  to  this  establishment,  and  to 
describe  it  we  will  borrow  the  language  of  one  who,  being  himself  a 
foreigner,  wrote,  it  may  be  presumed,  without  partiality,  in  favor  of 
American  manufactures : 

The  interior  of  the  hollow  ware,  as  prepared  by  the  steam  lathe,  is  covered 
with  a  white  paste,  and  pat  into  the  oven  to  be  dried.  After  drying,  it  is 
transferred  to  an  enamelling  oven,  where  a  white  heat,  sufficient  to  melt  glass, 
is  applied,  which  fuses  this  coating,  making  it  soft  as  liquid  glass.  While 
in  this  state  it  is  swiftly  taken  from  the  oven,  rapidij  covered  with  a  white 
powder,  and  immediately  returned  back  to  the  oven,  where  it  is  again  sub- 
jected to  a  white  heat,  and  finally  taken  out  to  be  gradually  oooled  in  the 
open  air. 

The  enamel  is,  in  fact,  a  regular  coating  of  porcelain  upon  the  metal,  and 
with  ordinary  care  is  imperishable.  On  the  contrary,  the  enamelled  iron  ware 
made  in  England  (which  has  been  nearly  driven  out  of  American  consumption 
by  Stuart  &  Peterson's  manufacture^  finally  runs  into  an  infinitesimal  number 
of  minute  cracks,  which  chip  ofi"  and  render  the  vessel  quite  useless. 

Hollow  iron  ware  is  tinned  in  the  following  manner:  The  best  Government 
Banca  tin  is  melted  in  a  cast-iron  vessel,  with  a  porticm  of  sal-ammoniac,  and  is 
then  rubbed  on  the  inside  surface  with  a  cork,  after  it  has  left  the  lathe,  until 
a  thorough  amalgamation  takes  place  by  the  chemical  affinity  of  both  metals. 

The  outside  of  each  vessel  is  Japanned  with  a  preparation,  fixed  by  heat, 
which  leaves  no  smell,  while  the  ordinary  gas  tar,  generally  used,  invariably 
does. 

The  variety  of  vessels  to  which  the  patent  oBamel  is  applied  is  very  great ; 
saucepans,  boilers,  stewpans,  sugar  moulds,  evaporating  dishes,  kettles,  glue 
pots,  skillets,  pie  plates,  porringers,  stove  spiders,  wash  hand  basins,  soup 
and  saucepan  digesters,  milkpans,  spittoons,  and  so  on,  far  too  numerous  to 
reckon  up  here.  The  tinned  or  patent  metal  hollow  ware  also  includes  a  large 
variety  of  vessels.  As  for  the  plain  turned  hollow  ware,  the  number  of  articles 
is  great  indeed.  What  is  called  '*  ton  hollow  ware''  is  made  chiefly  for  the 
Southern  market,  and  so  called  because  it  is  sold  by  the  ton  of  2,240  lbs. 
Cauldrons,  sugar  pans,  counter  scales,  twine  boxes,  copying-presses,  fnrnaoes, 
ooffee  roasters,  waffle-irons,  sinks,  lamp  posts,  street  lamps,  fire  dogs,  eto., 
are  all  made  here  of  oast-iron  ;  so  are  corn  and  cob  and  meal  mills,  and  lever 
milli,  chiefly  used  South. 

Besides  hollow  vnre,  Messrs.  Stuart  &  Peterson  are  largely  engaged 
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in  the  manufacture  of  Stoves,  of  which  thej  make  as  manj  as  five  hun- 
dred a  week,  or  twenty-seven  thousand  a  year.  This  is  a  branch  of 
manufactures,  in  which  Philadelphia,  by  reason  of  her  proximity  to  the 
ore  beds,  producing  the  iron  best  adapted  for  the  purpose,  has  peculiar 
advantages,  and  it  is  estimated  that  at  least  fifteen  thousand  tons  of 
Stoves  are  annually  made  in  this  city. 


Bement  A  Dougherty's  Industrial  Works 

Have  attained  a  national  celebrity,  by  reason  of  the  very  superior 
class  of  Machinists'  Tools,  which  have  been  produced  in  them,  and 
distributed  to  all  parts  of  the  United  States  and  to  foreign  countries. 
They  are  located  on  the  square,  bounded  by  Callowhill  street  and 
Pennsylvania  avenue,  and  Twentieth  and  Twenty-first  streets,  and 
cover  nearly  the  entire  block.  The  main  Shop  has  a  front  on  Callow- 
hill  street  of  three  hundred  and  seventy-two  feet  and,  with  the  excep- 
tion of  the  office,  is  two  stories  in  height.  The  aggregate  floor  room 
of  the  various  shops,  including  Smithery,  Brass  and  Iron  Foundry,  is 
about  sixty-five  thousand  square  feet,  which,  with  the  contemplated 
extensions,  is  equivalent  to  a  one  story  building,  eighteen  hundred  feet 
in  length  by  fifty  in  width  ;•  with  yard  room  for  storage  of  Coal,  Iron 
and  Flasks  sufficient  for  all  the  requirements  of  the  business.  The 
location  is  peculiarly  advantageous  for  obtaining  Goal  and  Iron,  which 
are  delivered  by  the  Piiiladelphia  and  Reading  Railroad,  from  branches 
entering  the  premises. 

Seventeen  years  ago,  a  single  stone  shop  of  a  somewhat  imposing 
aspect,  stood  in  nearly  the  centre  of  the  square  now  occupied  by  these 
imposing  structures.  This  was  owned  by  Mr.  E.  D.  Marshall,  who 
carried  on  the  machine  business,  in  connection  with  the  engraving  of 
rolls  for  printing  Calicoes  and  other  Fabrics.  In  1851,  Mr.  Marshall 
associated  with  himself  Messrs.  William  B.  Bement  and  Gilbert  A.  Colby, 
formerly  from  the  Lowell  (Massachusetts)  Machine  Shop,  under  the 
firm  of  Marshall,  Bement  &  Colby.  Under  somewhat  unpromising 
circumstances,  the  new  firm  started  out  in  a  comparatively  new  branch 
of  the  Machine  business,  the  manufacture  of  Machinists'  Tools — com- 
ing at  once  into  direct  competition  with  older,  and  by  no  means 
unsuccessful,  establishments — with  the  single  object  prominently  in 
view,  of  turning  out  the  best  Tools  that  skill  and  genius  could  produce. 

In  1853  Mr.  James  Dougherty  became  a  partner,  the  immediate  re- 
sult of  which  was  the  erection  of  a  Foundry ;  his  experience  in  this 
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line,  in  a  number  of  first-class  establishments,  having  peculiarly  fitted 
him  for  taking  charge  of  this  department.  In  1855  Messrs.  Marshall 
and  Colby  retired  from  the  firm,  and  Mr.  George  C.  Thomas  entered  it, 
though  his  connection  with  it  was  of  short  duration,  and  in  1857  Mr. 
Bement,  an  engineer  of  rare  mechanical  skill,  and  Mr.  Dougherty, 
an  experienced  Iron  Founder,  became  sole  proprietors,  and  under  their 
management  the  Works  have  grown  until  now  they  are  scarcely 
second  in  extent  and  importance  to  any  in  the  Union. 

Among  the  remarkable  Tools  in  these  Shops  is  a  Planer  that  will 
take  in  and  plane  a  piece  forty-five  feet  long,  ten  feet  wide  and  eight 
feet  high  ;  a  horizontal  and  vertical  Planer  that  will  plane  twenty-four 
foet  wide  and  twelve  feet  high ;  a  Radial  Drill  with  a  swinging  arm 
projecting  ten  feet ;  a  Boring  Mill  to  swing  eight  feet  diameter ;  all 
heavy  and  massive  Tools.  At  convenient  distances,  throughout  the 
shops,  are  powerful  Cranes  attached  to  the  columns  of  the  building,  that 
move  with  ease  and  safety  the  heaviest  pieces  to  any  required  position. 
The  Foundry  is  fitted  with  two  improved  Cupolas,  designed  by  Mr. 
Dougherty,  capable  of  melting,  the  one  twelve  thousand  and  the  other 
^iKhtoon  thousand  pounds  per  hour.  All  the  modern  improvements 
ar«»  hero  combined  to  produce  the  heaviest  work  of  the  best  character. 
A  Corliss  Engine  of  ninety  horse  power  drives  all  the  machinery,  in- 
gludiug  fans  for  Foundry  and  Smtthery. 

Th«>  character  of  the  work  done  at  this  establishment  will  compare 

favorably  with  that  produced  by  any  similar  one  at  home  or  abroad  ;  not 

s}u\y  iu  itH  usefulness  but  its  general  appearance.     The  Works  are  rep- 

iVM»ulcil  by  their  productions,  in  nearly  every  'State  in  the  Union,  as 

\%M  )kii  iu  Cuba,  South  America,  France,  Spain,  Austria  and  Russia. 

'liwir  mvwth  and  success,  however,  have  not  been  due  to  any  great  or 

(K>vuliarW  ntriking  invention,  though  inventive   genius  has  not  been 

x^Hki4iigU  a(»plied  in  the  production  of  the  model  Tools  and  appliances 

«U«kV  lm\^  ^iv0U  the  establishment  its  reputation.     Among  the  most 

iis^kKv^o  of  Mr.  Uemont's  improvements  may  be  mentioned  a  Patent 

i'lswi    lUiJ    Kvy   Seat    Drilling   Machine   now   used   extensively  in 

HacUuw  >Uk»Pia;  a  Patent  Pulley  Turning  Machine;  a  Patent  open. 

:i^  I 'IV  IWv  Cutler;   and  the  Patent  Adjustable  Hanger  and  other 

v^iiUii-^  \^4iU  ttali  ami  Socket  Boxes,  which  are  not  excelled  by  any 

:i  .4.4c'.      Vi^  -^^  illutttration  of  the  ready  adjustment  of  these  Hanger 

«tKv«.^s  ■''•  itH"^  tv  uioutiouod,  that  a  shaft  that  bad  become  accidentally 

X  M*,  ^vj^  ouuJ  u>  r«u  without  heating  for  some  time,  the  box  ac- 

.    ...*vu^^k*iu^  :Vm^U  W  Sii»  Irregularities  of  the  bearing  with  every  revo- 


0  •k*^ 


^      «w  A^vt^tliM  Mf  this  firm's  manufactures  may  be   men- 
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Uoned  the  Yertical  Railwaj  and  Elevator  now  in  nse  in  the  Continenlal 
Hotel,  in  Philadelphia.  Standing  on  a  substantial  foundation,  in  the 
tMsement,  is  a  Rectangular  Cast  Iron  Oolumn,  thirteen  bj  seventeen 
inches  iu  diameter  and  eighty -nine  feet  in  height,  made  in  six  sections, 
aocoratelj  planed  and  bolted  together,  and  connected  by  massive  Iron 
Oirders  to  the  floor  timbers  of  the  bnilding.  Two  iron  rails,  also  planed, 
are  bolted  to  the  Oirders,  one  on  either  side  of  the  column,  and  parallel 
with  it,  which  serve  as  guides  for  the  car  in  ascending  and  descending. 

Attached  to  the  column  by  appropriate  bearings,  is  the  screw,  com- 
posed of  seven  sections,  permanently  coupled,  making  one  continuous 
spiral  of  eighteen  inch  pitch,  from  the  basement  to  the  roof.  The  di- 
ameter of  this  screw,  exclusive  of  the  thread,  is  twelve  inches,  with 
the  thread,  seventeen  inches,  turned  and  polished  the  entire  length  of 
eighty-four  feet.  The  thread  forms  a  smooth  inclined  spiral  two  and  a 
half  inches  wide  up  and  down,  which  the  nut  travels ;  direct  contact 
being  avoided  by  the  introduction  of  numerous  friction  rolls  of  brass. 
To  this  nut  the  car  is  suspended,  or  forms  a  part  of  the  same,  with 
gaiding  wheels  that  press  against  the  Parallel  Rails  on  either  side,  to 
Bteady  the  car  and  prevent  oscillation.  A  heavy  weight  attached  to 
the  car  by  a  wire  rope  passing  over  a  pulley  counterbalances  it,  and 
so  smooth  and  regular  is  its  motion,  that  one  hardly  feels  it  when 
seated  within  the  car.  The  finished  weight  of  the  screw  is  fifteen 
thousand  pounds,  and  it  rests  on  a  step  of  peculiar  construction,  so 
arranged  that  no  difficulty  is  ever  experienced  in  the  wearing  or  heating 
of  the  surfaces  in  contact. 

The-  entire  finished  weight  of  the  different  parts  is  as  follows : 
Main  Column,  17,870  pounds ;  Parallel  Tracks,  11,815  pounds;  Screw 
15,000  pounds;  Oirders  and  other  work,  61,547  pounds;  Total 
106,232  pounds,  or  over  fifty-three  tons. 

But  the  reputation  of  this  firm  does  not  rest  upon  specialties  or 
patented  improvements ;  it  stands  on  the  enduring  foundation  of  general 
good  workmanship.  In  their  Machine  Tools,  all  the  modern  methods 
of  producing  perfect  joints,  such  as  scraping,  using  surface  plates  and 
working  to  gauges  and  making  the  parts  of  similar  machines  inter- 
changeable, are  practiced,  and  no  pains  or  expense  is  spared  to  secure 
absolute  accuracy  and  perfection  in  the  articles  manufactured  to  adapt 
them  to  their  required  purpose. 

About  three  hundred  and  twenty-five  hands  are  employed  in  their 
Works  at  all  times,  and  the  value  of  the  annual  product  exceeds  a  half 
million  of  dollars. 
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'  A.  Whitney  &  Sons*  Car  Wheel  Manufactory 

Is,  we  believe,  the  largest  establishment  in  the  United  States  devoted 
exclusively  to  the  manufacture  of  Car  Wheels.  The  works  are  located 
on  Callowhill  street  and  Sixteenth,  and  have  a  capacity  for  making 
seventy-five  thousand  wheels  per  annum.  The  moulding  room  is  four 
hundred  feet  long  and  sixty  wide,  and  we  know  of  none  larger  in  the 
country.  Two  railways  extend  its  entire  length,  on  which  carriage 
cranes  are  propelled  and  used  for  removing  the  molten  iron  from  the 
furnaces  to  the  moulds,  and  the  wheels  from  the  moulds  to  the  cooling- 
pits.  There  are  five  large  furnaces,  three  of  which  communicate  by 
tubes  with  an  immense  caldron  for  containing  melted  iron.  There 
are  thirty-six  cooling-pits,  having  a  capacity  for  holding  at  a  time 
two  hundred  and  fifty  wheels. 

In  1848,  Mr.  Asa  Whitney,  as  we  have  elsewhere  stated,  patented  a 
process  for  cooling  wheels,  which  secures  results  of  the  greatest  im- 
portance. It  has  been  described  as  follows :  The  wheels  are  taken 
from  the  moulds  as  soon  after  they  are  cast  as  they  have  become  cool 
enough  to  bear  moving  without  changing  their  form.  In  this  state 
they  are  put  into  a  circular  furnace  or  chamber,  which  has  been  pre- 
viously heated  to  a  dark  red  heat.  As  soon  as  they  are  deposited  in 
this  furnace  or  chamber,  the  opening  through  which  they  have  been 
passed  is  closed,  and  the  temperature  of  the  furnace  and  its  contents  is 
gradually  raised  about  as  high  as  that  of  the  hottest  part  of  the  wheel 
when  taken  from  the  mould.  All  the  avenues  to  and  from  the  inte- 
rior of  the  furnace  are  then  closed,  and  the  whole  mass  is  left  to  cool 
as  slowly  as  the  heat  will  pass  off  by  permeating  through  the  exterior 
wall  of  the  furnace,  composed  of  brick  four  and  a  half  inches  thick, 
enclosed  in  a  sheet-iron  case  one  eighth  of  an  inch  thick. 

By  this  process  every  part  of  each  wheel  is  raised  to  the  same  tem- 
perature before  cooling  in  the  furnace  commences,  and  as  the  heat  can 
only  pass  off  through  the  medium  of  the  wall  and  case  enclosing  it,  all 
parts  of  the  wheel  cool  and  contract  simultaneously.  The  time  required 
to  cool  wheels  in  this  way  is  three  days.  In  this  manner  wheels  of  any 
form  can  be  made  with  a  solid  hub,  free  from  all  inherent  strain,  and 
without  the  hardness  of  the  chill  being  in  the  least  impaired. 

The  furnaces  used  in  performing  this  process  of  prolonged  cooling 
are  so  constructed  that  the  combustion  of  fuel  used  in  heating  them 
may  be  rendered  more  or  less  active  at  pleasure. 

This  firm  employs  one  hundred  and  seventy  hands,  and  manufactures 
over  two  hundred  car  wheels  per  day. 
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Wmiam  C.  AlUson's  Car  Works 

Are  the  largest  of  the  manufactories  of  Philadelphia  located  on  the 
west  side  of  the  Schaylkill.  They  are  new,  having  been  erected  since 
May,  1863,  when  the  former  works  were  destroyed  in  a  most  disastrous 
conflagration.  As  an  illustration  6f  what  we  believe  to  be  the  most 
complete  establishment  that  has  as  yet  been  erected  in  the  United  States 
for  building  cars,  it  will  be  appropriate  to  devote  some  space  to  the  de- 
t^ls  of  its  construction. 

The  works  occupy  an  enclosure  of  about  five  acres  of  ground,  situ- 
ated between  the  West  Chester  and  Junction  railroads,  and  extending 
from  Walnut  to  Spruce  streets,  in  West  Philadelphia.  Nearly  all  of 
this  extensive  area  is  covered  with  buildings,  generally  of  brick  and 
su)ne,  one  and  two  stories  in  height.  The  greater  portion  of  the  build- 
ing fronting  on  Walnut  street  is  devoted  to  painting  cars,  the  shop  for 
the  purpose  being  two  hundred  and  fifty-nine  feet  long  and  eighty-one 
feet  wide.  Many  of  the  workmen  employed  in  this  department  are 
not  merely  good  mechanical  painters,  but  artists,  whose  productions,  if 
on  canvas,  would  be  entitled  to  a  place  in  a  gallery  of  Fine  Arts.  On 
the  second  floor  of  this  building  are  the  varnishing  rooms,  and  also  a 
room  eighty-one  by  forty  feet  used  as  an  erecting  shop  for  city  passen- 
ger cars. 

Adjoining  the  building  just  mentioned  is  a  fire-proof  structure,  the 
lower  floor  of  which  is  appropriated  to  offices  and  counting-rooms,  in- 
cluding a  fire-proof  safe,  which  is  a  small  room  in  itself,  being  sixteen 
feet  long  by  nine  feet  wide,  and  on  the  upper  floor  are  the  upholstering 
department,  pattern  rooms,  and  rooms  for  the  storage  of  valuable  ma- 
terial. All  the  doors  and  girders  in  this  building  are  of  iron,  and  the 
structure  is  believed  to  be  indestructible  bv  fire.  The  inner  office  is 
arranged  with  a  view  of  facilitating  the  clerk  who  acts  as  time-keeper. 
All  the  workmen  make  their  entrance  and  exit  through  one  gateway, 
and  each  man,  as  he  enters,  receives  a  metallic  number  which  he  returns 
when  he  leaves  the  yard.  By  means  of  a  spring  the  clerk  in  charge  of 
the  gateway  can  close  it  without  leaving  the  office,  and  all  workmen 
who  come  late  are  known  and  registered. 

A  large  space  of  ground  between  the  painting  and  erecting  shop  is 
appropriated  to  the  transfer  table,  over  which  is  an  arched  bridge  con- 
necting the  second  stories  of  the  two  buildings.  Beyond  is  the  erect- 
ing shop,  two  hundred  and  forty  feet  in  length,  eighty  feet  wide,  and 
where  may  be  seen  Cars  in  their  various  stages  of  progress,  among 
them  some  of  the  first  class,  with  raised  roofs  and  facilities  for  ventila- 
tion, such  as  approach  as  near  perfection  as  the  art  has  as  yet  attained. 
Adjoining  the  erecting  shops  on  the  south,  are  the  wood  working 
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shops,  one  for  bard,  another  for  soft  lumber;  and  also  the  repair  shop, 
the  machine  shop  and  engine  room.  The  greater  portion  of  the  floor 
above  these  shops  is  appropriated  to  pattern  and  cabinet-making,  for 
which  it  is  equipped  with  all  of  the  most  approved  tools  and  best 
machines.  West  of  these  buildings,  and  detached,  are  the  blacksmith 
shops.  In  the  bending  room  is  a  boiler  in  which  wood  is  steamed 
preparatory  to  being  bent  into  the  various  curvelinear  and  irregular 
forms  desired.  All  of  the  rooms  are  heated  in  winter  bj  means  of  steam 
pipes,  of  which  there  are  about  eigJit  miles  distributed  in  coils  through 
the  different  apartments.  The  condensed  water  of  all  these  pipes  is 
brought  back  and  collected,  to  be  used  again  to  supply  the  boilers. 

In  this  extensive  establishment  about  three  hundred  men  are  em- 
ployed, though  doubtless  nearly  double  the  number,  if  needed,  could 
operate  without  inconvenience,  and  it  has  a  capacity  for  turning  out 
every  week  three  large  passenger  cars,  ten  street  cars,  and  thirty 
freight  cars,  without  interfering  with  the  General  Jobbing  and 
Repairing. 


-<♦♦•»■ 


Henry  Disston's  Saw  Hanufactory, 

On  Laurel  street,  Philadelphia,  is  undoubtedly  the  most  extensive  in 
the  United  States,  and  probably  the  largest  in  the  world.  All  the  ope- 
rations incidental  to  the  manufacture  of  Saws  of  all  kinds  are  carried 
on  here,  (including  the  Steel  making,)  on  a  scale  of  unsurpassed  mag- 
nitude, and  not  only  Saws,  but  all  the  minor  constituent  parts  and 
adjuncts,  from  a  saw  Screw  to  a  saw  File. 

The  buildings  on  Laurel  street  cover  two  hundred  and  fifty  thousand 
squf^re  feet  of  ground,  and  comprise  a  Rolling  Mill,  two  hundred  and 
forty  by  seventy-five  feet ;  a  warehouse  for  the  reception  of  raw  stock, 
one  hundred  and  twenty  by  seventy  feet ;  a  Machine  Shop  and  Main 
Saw  Factory,  two  hundred  by  one  hundred  feet,  three  stories  in  height ; 
a  Wood  working  department  seventy-five  by  forty  feet,  four  stories 
high ;  a  Blacksmith's,  Hardening  and  File  Shop,  and  Brass  Foundry, 
two  hundred  by  one  hundred  feet,  and  sundry  other  buildings  of  less 
dimensions.  In  the  Lumber  Department,  a  stock  of  three  hundred 
thousand  feet  of  Beech  and  Apple  wood  for  Saw  handles,  is  at  all 
times  in  process  of  seasoning.  On  the  north  side  of  Haydock  street 
there  is  another  building  fifty  by  two  hundred  and  fifty  feet,  three 
stories  high,  in  which  Butcher  Knives  and  Trowels  and  Reaping 
Knives,  etc.,  are  made. 
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These  works  are  do  less  remarkable  for  the  wonderful  efficiencj  of 
their  tools  and  machines  than  for  their  extent. .  To  illostrate : 

To  toothe  five  dozen  Wood-Saws  in«an  hour,  is  rapid  work  for  the 
best  mechanic  in  the  world ;  Mr.  Disston  has  machinery  by  which  one 
man  can  toothe  thirty  dozen  in  the  same  time.  He  can  toothe  perfectly 
a  sixty  inch  Circular  Saw  in  two  minutes,  which  by  the  old  process  would 
require  the  labor  of  one  man  two  hours.  The  tempering  process,  which 
is  patented,  is  most  complete,  and  saves  at  least  one-third  the  labor 
ordinarily  required,  or  in  other  words  sixty  men  can  do  as  much  work 
as  one  hundred  formerly  did.  The  apparatus  for  grinding  is  novel, 
inasmuch  as  it  includes  machinery  that  will  grind  both  sides  of  a  saw 
at  one  operation,  and  long  as  well  as  short  saws.  We  believe  that  the 
machines  in  the  Grinding  Department  are  the  only  ones  of  the  kind  in 
the  world.  Mr.  Disston  has  also  a  new  process  for  stiffening  saw  blades, 
or  in  other  words,  refining  the  grain  after  tempering,  by  repeated  blows 
of  a  steam  hammer. 

In  the  Rolling  Mill,  there  are  forty  melting  holes  for  making  Cast 
Steel,  and  three  sets  of  roll^the  largest  being  capable  of  turning  out 
a  saw  plate  sixty-four  inches  in  diameter.  This  mill  gives  its  pro- 
prietor the  ability  to  fill  an  order  for  any  saw,  however  extraordinary 
the  size,  in  a  few^  days,  that  would  otherwise  have  required  months. 
The  steel  is  made  from  the  best  brands  of  Swedish  and  Norway  Iron. 

Mr.  Henry  Disston  is  a  man  of  remarkable  force  and  energy  of 
character,  and  possesses  administrative  and  executive  abilities  of 
high  order.  He  commenced  the  business,  without  the  advantages  of  a 
capital,  and  it  is  said  when  he  began,  he  wheeled  the  coal  he  required 
from  the  wharf  in  a  wheelbarrow.  He  was  the  first  manufacturer  who 
effectually  checked  the  importation  of  foreign  saws,  and  competed 
saccessfully  with  the  English  in  Hand  and  Back  Saws.  While  engaged 
in  this  contest,  he  sold  saws  at  a  profit  of  only  seven  cents  per  dozen, 
over  the  cost  of  manufacture.  He  possesses  a  highly  original  and 
inventive  mind,  and  has  so  far  revolutionized  the  details  of  manufac- 
turing saws,  that  a  Sheffield  workman,  however  experienced  in  the 
methods  practiced  abroad,  would  be  lost  amidst  the  new  and  labor- 
saving  machinery  of  this  establishment. 

Mr.  Disston's  name  appears  in  the  records  of  the  Patent  Office  in 
coDuection  with  more  than  twenty  improvements,  in  this  branch  of  manu- 
factures. In  1859,  he  patented  a  novel  combination  Saw,  with  Square, 
Rule,  Plumb  and  Level,  Scratch  Awl  and  Gauge  attachments.  He  has 
made  some  improvements  in  Circular  Saws,  with  moveable  or  inserted 
teeth,  and  has  recently  devised  a  form  of  tooth,  only  deep  enough  to 
receive  the  dust,  which  will  so  much  increase  the  endurance  and 
effective  power  of  saws  that,  by  its  adoption,  it  is  believed  a  million  of 
88 
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dollars  in  saw  plates,  may  be  saved  to  the  country  annually.  He 
claims  that  the  points  of  saw  teeth  should  be  varied  according  to  their 
use,  whether  for  hard  or  soft  wood,  and  that  the  old  method  of  making 
the  teeth  of  one  uniform  shape,  for  all  kinds  of  wood,  is  entirely 
erroneous.  Among  his  recent  patents,  is  one  for  grinding  Rolls  either 
flat,  round  or  hollow,  without  the  necessity  of  taking  them  from  their 
bearings. 

Mr.  Disston  is  one  of  the  few  men  who  combine,  in  their  mental 
organization,  creative  and  executive  faculties.  His  inventive  genius  is 
shown  in  the  improvements  he  has  originated ;  his  practical  sagacity  is 
demonstrated,  by  the  magnitude  of  his  Works,  which  now  produce 
nearly  one  fourth  of  all  the  saws  annually  required  in  the  United 
States.  He  employs,  in  the  various  departments,  over  four  hundred 
men;  consumes  over  three  thousand  tons  of  coal  yearly,  and  produces 
in  the  same  time,  a  value  of  nearly  two  hundred  thousand  dollars* in 
Steel  and  three  quarters  of  a  million  of  dollars  in  Saws. 


<•••»■ 


The  Harrison  Boiler  Works 

Have  recently  been  greatly  enlarged,  and  are  entitled  to  rank  among 
the  important  Iron  works  of  Philadelphia.  They  are  owned  and 
managed  by  Joseph  Harrison,  Jr.,  an  eminent  engineer,  and  are  em- 
ployed exclusively  in  making  a  Steam  Boiler  of  his  invention,  involving 
entirely  new  principles  of  construction.  It  is  formed  of  a  combination 
of  cast-iron  hollow  spheres,  each  eight  inches  in  external  diameter,  and 
three  eighths  of  an  inch  thick,  connected  by  curved  necks,  and  held 
together  by  wrought-iron  tie  bolts.  No  punching  or  riveting,  which 
lessens  the  strength  of  wrought-iron  boiler  plates  forty  per  cent.,  is 
required  in  its  construction ;  and  every  boiler  is  tested  by  hydraulic 
pressure  at  three  hundred  pounds  to  the  square  inch.  Mr.  Harrison, 
the  inventor,  is  no  less  distinguished  for  his  scientific  attainments  than 
for  his  long  and  varied  experience  as  a  manufacturer,  and  he  has  not 
hesitated  to  claim  for  this  form  of  Boiler,  after  practical  tests  for  a 
series  of  years,  absolute  safety  from  explosion.  His  claims  are,  in 
fact,  so  bold  and  original,  and  so  important  to  all  manufacturers  using 
steam  power,  that  it  will  not  be  amiss  to  set  them  forth  at  length.  He 
savs  of  this  Boiler : 

**  It  cannot  be  burst  under  any  practicable  steam  pressure.     Under 
pressure  which  might  cause  rupture  in  ordinary  boilers,  every  point  in 
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this  becomes  a  safety  yal^e.  '  No  other  steam  generator  possesses  this 
property  of  relief  ander  extreme  pressure,  without  injury  to  itself,  and 
thus  preventing  disaster. 

"  It  is  not  seriously  affected  by  corrosion,  which  soon  destroys  the 
wrought-iron  boiler.     Most  explosions  occur  from  this  cause. 

'*  It  has  economy  in  fuel,  equal  to  the  best  boilers.  Any  kind  of  fuel 
may  be  used  under  this  boiler,  from  the  most  expensive  to  refuse  coal 
dust 

"  It  produces  superheated  steam  without  separate  apparatus,  and  is 
not  liable  to  priming  or  foaming. 

**  It  is  easily  transported,  and  may  be  taken  apart  so  that  no  piece 
need  weigh  more  than  eighty  pounds.  In  difficult  places  of  access,  the 
largest  boiler  may  be  put  through  an  opening  one  foot  square. 

"  It  is  readily  cleaned,  inside  and  out.  Under  ordinary  circumstances 
it  is  kept  free  from  permanent  deposit  by  blowing  the  water  entirely 
out  under  full  pressure  once  a  week. 

"  It  requires  no  special  skill  in  its  management  or  erection.  Injured 
parts  can  be  renewed  with  great  facility,  as  they  are  uniform  in  shape 
and  size.  When  renewed,  the  entire  boiler  remains  as  good  as  new. 
The  greater  part  of  the  boiler  will  never  need  renewal,  unless  unfairly 
used. 

"  A  boiler  may  be  increased  to  any  extent  by  simply  adding  to  its 
width,  and  being  the  multiplication  of  a  single  form,  its  strength 
remains  the  same  for  all  sizes.  It  has  less  weight,  and  takes  less  than 
one  half  the  ground  area  of  the  ordinary  cylinder  boiler,  without  being 
increased  in  height. 

"  As  an  evidence  of  its  safety,  in  one  instance,  by  the  accidental  rup- 
ture of  a  water  pipe  (not  apart  of  the  boiler  but  connected  with  it),  its 
whole  contents  were  discharged,  under  a  pressure  of  about  one  hun- 
dred pounds  to  the  square  inch,  a  full  fire  being  in  active  combustion  at 
the  time.  Means  were  taken,  as  soon  as  practicable,  to  deaden  the 
fires,  but  the  boiler  became,  as  a  matter  of  course,  unduly  heated. 
Under  these  circumstances,  and  as  soon  as  the  ruptured  pipe  could  be 
closed,  the  boiler,  without  giving  it  time  to  cool,  was  refilled  with  cold 
water,  steam  was  again  raised,  and  all  went  on  as  before,  the  boiler 
sustaining  no  injury.  What  would  have  happened  .under  the  same 
circumstances  with  an  ordinary  wrought-iron  boiler  may  be  easily 
inferred." 

Mr.  Harrison's  Boilers  have  been  in  use  since  1869,  and  many 
extensive  manufacturers  in  Philadelphia,  New  York,  and  New  England 
have  taken  out  their  old  boilers  and  adopted  these.  One  hundred  and 
twenty  men  are  at  this  time  employed  in  these  Works,  which  are  now 
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making  six  tons  of  boilers  eyerj  day,  whh  a  constantlj  iDcreasing  de- 
mand. It  would  really  seem  that  the  desideratum  so  long  sought  for 
in  boiler  making — safety  from  explosion — has  been  attained,  and,  if 
fiir^her  experience  establishes  this  as  a  fact,  Mr.  Harrison  will  deserve 
the  rewards  and  honors  due  to  all  who  are  the  World's  Benefactors. 


The  M'Cnllongh  Iron  Company 

Have,  in  Philadelphia,  the  largest  works  in  the  United  States,  for 
manufacturing  Galvanized  Iron.  This  is  a  material  formed  from  a 
combination  of  Iron  and  Zinc,  and  possesses  the  valuable  property  of 
being  impervious  to  oxydation.  The  sheets  of  Iron  used  by  this  Com- 
pany, are  manufiaetured  in  their  own  mills,  in  Cecil  county,  Maryland. 
They  are  rolled  very  smooth,  then  well  trimmed  to  the  size  required, 
and  cleansed  from  all  impurities,  by  a  weak  acid.  The  effects  of  the 
acid  are  in  turn  removed  by  immersion  in  a  tank  of  clear  water,  and 
then  the  sheets  are  dried  in  an  oven.  The  iron  thus  prepared  is  placed 
in  contact  with  the  zinc,  and  the  two  metals,  being  brought  to  the  same 
temperature,  combine  and  fuse,  and  form  a  material  that  will  not  rust, 
and  requires  neither  paint  nor  any  preservative  agent.  The  proper 
regulation  of  the  temperature  of  the  zinc  and  the  iron  is  a  point  of 
great  nicety,  requiring  in  the  manufacturer  much  previous  experience. 

The  principal  managers  of  this  Company  were  the  pioneers  in  the  man- 
ufacture of  Galvanized  Iron  in  the  United  States,  having  commenced 
it  in  1852,  with  skilled  workmen,  brought  by  them  from  England,  ex- 
pressly for  the  purpose.  Among  the  advantages  they  possess,  in  addi- 
tion to  their  enlarged  experience,  is  the  exclusive  right  of  Mr.  E.  A. 
Harvey's  valuable  Patent  for  cleaning  iron  and  other  metals  from  dust, 
dirt  or  oxide,  which  must  in  time  become  invaluable.  The  black  dust 
from  the  bituminous  coal  used  in  the  process  of  manufacturing,  has 
heretofore  remained  on  the  sheet  when  finished,  and  was  alway  objec- 
tionable to  the  workers  in  this  article.  By  this  patent  process  the 
sheet  passes  through  a  cleaning  machine  of  Mr.  Harvey's  invention 
(consuming  but  a  moment)  when  it  comes  out  as  free  from  dust  and 
dirt  as  a  sheet  of  the  finest  paper.  This  is  a  great  desideratum  with 
the  worker,  and  must  in  time  altogether  supersede  the  old  method  of 
manufacture. 

For  an  account  of  the  mills  in  which  their  Sheet  Iron  is  manufactured, 
lee  article  on  the  Great  Iron  Works  of  Thx  Unitju)  States. 
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Paaaiiig  fh>m  the  great  Ifon  Works,  for  which  Philadelphia  is 
fiamoaa,  to  the  maoafactories  of  Textile  Fabrics,  we  find  few  that  will 
compare  in  extent  with  the  largest  of  those  in  New  England,  but  many 
convenient  and  well  arranged  establishments.  Philadelphia,  it  la 
claimed,  is  the  centre  of  a  greater  number  of  factories,  for  the  pro- 
duction of  Textile  Fabrics,  than  any  other  city  in  the  world.  There 
are  within  its  limits,  or  &4jacent  thereto,  over  two  hundred  and  fifty 
distinct  establishments,  where  Cotton  and  Woolen  goods  are  made,  while 
the  hand  loom  production  is  equal  to  that  of  seventy  additional  factories 
of  average  size. 

William  Divine's  Factories 

Are  a  fair  representative  of  the  establishments  that  have  given  Phila- 
delphia her  prominence  in  this  branch  of  manufactures.  They  consist 
of  a  Cotton  Factory,  a  stone  building  of  four  stories,  one  hundred  and 
fifty  by  two  hundred  feet,  locatecf  on  Twenty- Fifth  street,  between 
.  Spruce  and  Pine  streets ;  and  a  Woolen  Factory,  at  Twenty-First  and 
Naudain  streets,  which  is  thirty-six  feet  by  one  hundred  and  fifty,  and 
four  stories  high.  Thes^  factories  contain  two  hundred  looms,  five 
thoiisand  spindles,  and  employ  three  hundred  and  fifty  hands.  In  ad- 
dition, Mr.  James  Divine  runs  two  sets  of  Woolen  Machinery  in  the 
upper  rooms  of  William  Struthers'  Marble  Mill,  Twenty-Fourth  and 
Walnut  streets,  for  producing  Jeans,  Flannels,  etc. 

Mr.  William  Divine  belongs  to  that  class  of  self-made  men,  whose 
history  presents  an  encouraging  example  to  aspirants  for  fortune,  by 
straightforward  and  legitimate  enterprise.  His  father  was  a  manufac- 
turer of  linen  goods,  in  the  county  of  Tyrone,  Ireland,  where  Mr. 
Divine  was  born  in  the  first  year  of  the  present  century.  At  an  early 
age,  he  learned  the  Linen  business  with  his  father,  and  afterward  re- 
moved to  Belfast,  where  he  paid  an  apprentice  fee  to  learn  Muslin  Weav- 
ing. In  1822,  he  went  to  Manchester,  England,  where  he  was  for 
several  years  engaged  in  the  Silk  manufacture.  The  Old  World,  how- 
ever, did  not  present  sufficient  scope  and  encouragement  for  the  exercise 
of  his  powers,  and,  in  1827,  he  resolved  upon  trying  his  fortune  in  the 
New.  After  a  tedious  passage  of  twenty-one  weeks,  he  arrived  in  New 
York,  where  he  remained  but  a  few  days,  when  he  proceeded  to  Phila- 
delphia, which  has  since  been  his  home.  He  commenced  work  on  a 
hand  loom,  for  one  dollar  per  day,  the  average  wages  of  weavers,  at 
that  period.  But  in  less  (han  a  month  he  was  able,  by  his  superior  skill, 
to  earn  two  dollars,  besides  paying  his  bobbin  winder,  double  the  usual 
wages.    He  was  next  employed  on  a  broadcloth  loom,  in  the  Penn  Fac- 
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torj,  on  Twenty-Fifth  street  near  Spmce,  of  which  he  is  now  propri- 
etor. By  unremitted  industry  and  rigid  economy,  he  secured  sufficient 
capital,  after  eleven  years  spent  in  others'  employment,  to  procure  one 
set  of  woolen  machines,  and,  renting  a  room  with  power,  in  a  mill  on 
Pine  near  Twentieth  street,  he  began  the  manufacture  of  Kentucky 
Jeans.  His  intimate  and  practical  acquaintance  with  the  details  of 
manufacturing  gave  him  advantages,  his  products  commanded  a  ready 
sale  in  the  markets,  and  in  a  few  years  he  was  in  possession  of  sufficient 
capital  to  erect  a  mill.  About  1841,  he  built  the  Kennebcck  factory  on 
Naudain  street,  near  Twenty-First,  and  equipped  it  with  four  sets  of 
machinery,  which  have  since  been  increased  to  eight  sets.  In  1846  he 
purchased  the  ''  Penn  Factory,"  in  which  he  had  been  employed  as  a 
weaver  and  foreman,  and  began  the  manufacture  of  Cotton  Goods,  spin- 
ning his  own  yarn,  and  producing  Checks  and  Printing  Cloths.  His 
subsequent  career  has  been  one  of  continuous  prosperity.  He  has  pro- 
duced a  great  variety  of  both  Cotton  and  Woolen  fabrics,  adapting  his 
products  to  the  wants  of  the  market,  and  notwithstanding  the  periods 
of  disaster  which  have  attended  manufacturing  enterprises,  from  want 
of  uniform  and  protective  legislation,  he  has  always  met  his  financial 
obligations  with  punctuality,  and  preserved  a  name  unsullied  in  all 
business  transactions.  He  is  now  possessor  of  a  fortune  sufficiently 
large  to  entitle  him  to  a  place  among  the  wealthy  men  of  Philadelphia. 

Mr.  Divine,  besides  being  a  manufacturer,  is  entitled  to  recogoition  as 
an  improver  of  Machinery.  The  six  treadle  loom,  for  weaving  Kentucky 
Jeans,  now  manufactured  by  the  Bridesburg  Manufacturing  Company, 
was  remodeled  by  him,  as  was  acknowledged  by  Mr.  Jenks,  the  President 
of  that  Company,  at  a  recent  meeting  of  the  stockholders.  Though 
not  an  active  politician,  he  has  been  a  strong  advocate  of  protection 
to  American  Industry,  known  as  the  American  system,  and  for  a  period 
of  four  years,  from  1846  to  1850,  was  a  member  of  the  Common  Council. 
For  several  years,  he  was  also  a  Director  of  the  Girard  College,  and 
during  the  late  rebellion  his  patriotism  was  evinced  by  large  contri- 
butions to  the  Union  cause,  and  in  sending  five  sons  into  the  field,  one  of 
whom  was  slain,  and  another  brought  to  a  premature  grave. 

Recently  an  association  of  the  manufacturers  of  Textile  Fabrics, 
in  the  City  of  Philadelphia,  was  formed,  and  Mr.  Divine  was  chosen 
its  President,  a  position  he  continues  to  hold.  For  many  years,  he  has 
been  a  prominent  member  of  the  Methodist  Episcopal  Church,  to 
which  he  has  made  large  contributions.  In  all  these  varied  relations 
he  has  maintained  the  character  of  an  honest  man,  and  discharged  his 
duties  with  such  fidelity,  as  to  command  that  respect  from  his  fellow 
oitixens  to  which  bis  well  tried  integrity  and  upright  course  entitle  kim. 
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The  Wingohocking  Mills— B.  Oarsed  &  Brother,  Proprietors, 

Are  the  largest  in  the  manufacturing  town  of  Frankford,  and  among  the 
largest  of  the  Cotton  Mills,  in  the  consolidated  city  of  Philadelphia. 
Thej  are  comparatively  new,  having  been  built  in  1853,  and  as  nearly 
fire-proof,  as  a  stone  structure,  with  stone  floors,  can  be  made.  They 
consist  of  several  buildings,  the  main  one  being  five  hundred  feet  long 
and  sixty-six  feet  wide.  It  contains  twenty  thousand  spindles,  that 
turn  out  about  four  thousand  pounds  of  yarn  per  day.  The  ma- 
chinery is  of  English  and  American  manufacture,  with  the  latest 
improvements,  and  is  propelled  by  an  engine  of  three  hundred  horse 
power.  About  three  hundred  hands  are  employed  in  the  spinning 
department. 

In  another  structure,  owned  by  Mr.  Richard  Garsed,  the  weaving  of 
fancy  fabrics,  such  as  pantaloon ery,  cottonades,  etc.,  is  carried  on  exten- 
sively. This  building -is  a  substantial  stone  structure,  one  hundred 
feet  long,  forty  feet  wide  and  five  stories  in  height,  and  is  entirely  new, 
having  been  erected  during  the  year  1866,  on  the  site  of  a  former  mill, 
destroyed  by  fire.  About  one  hundred  looms  and  seventy  operators 
are  employed  in  this  department. 

Richard  Garsed,  the  senior  proprietor,  has  been  connected  with  the 
cotton  manufacture  since  early  boyhood,  having  commenced  as  an 
operator  in  a  mill  at  New  Hope,  Bucks  County,  when  only  nine 
years  of  age.  In  1830  his  father  removed  to  Delaware  county,  and 
embarked  in  the  manufacture  of  Power-Looms,  employing  his  son  as 
an  apprentice.  On  attaining  his  majority,  young  Richard  succeeded  to 
the  business  his  father  had  established,  and  also  commenced  the  manu- 
facture of  damask  Table  and  Piano  covers,  by  power-looms.  This 
was  in  1842,  and  it  is  believed  that,  previous  to  that  time,  no  articles  of 
this  description  had  been  made  on  power  looms  in  Pennsylvania,  and 
probably  not  in  America.  In  1843  he  removed  to  Frankford,  where, 
while  continuing  the  manufacture  of  damask  covers,  he  gradually  ex- 
tended his  operations  until  they  included  cotton  spinning,  and  other 
branches  of  the  cotton  manufacture.  For  several  years  the  Wingo- 
hocking Mills  were  large  producers  of  Osnaburg,  and  other  goods 
adapted  to  the  Southern  market. 

Mr.  Garsed  is  distinguished  for  the  active  interest  he  has  manifested 
in  introducing  improved  machinery  into  cotton  mills,  and  has  labored 
in  this  field  with  a  zeal,  not  inspired  by  the  hope  of  profit  merely,  that 
is  worthy  of  all  eulogium.  His  experience  and  reliability  have 
gained  him  the  confidence  of  manufacturers,  and  he  permits  no  inven- 
tion or  improvement  in  textile  manufacture,  either  at  home  or  abroad, 
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to  escape  ezamiDation ;  and  if  suited  to  American  wants,  recommends 
its  immediate  adoption. 

Mr.  Oarsed  has  also  given  evidence  of  possessing  the  facnltj  of 
original  invention,  and  has  made  improvements  on  varioos  machines 
that  have  been  of  great  value  to  manufacturers.  From  1837  to  1840 
his  improvements  enabled  manufacturers  to  increase  the  speed  of  their 
power  looms  from  eighty  picks  per  minute  to  one  hundred  and  forty 
picks  per  minute.  In  1846  he  invented  the  Scroll  Cam,  which  very 
much  simplified  the  power  loom,  and  its  value  was  evidenced  by  its 
almost  universal  adoption  on  the  sliding  cam  loom.  In  1848  he  in- 
vented a  loom  for  weaving  Seamless  Bags,  and  exhibited  Salt  Bags 
made  by  this  loom  at  the  Franklin  Institute  exhibition  in  Philadelphia, 
and  at  the  American  Institute,  New  Tork.  Subsequently  another  per- 
son attained  fame  and  profit  for  a  similar  adaptation,  which  he  patented. 

Mr.  Garsed  has  also  been  a  zealous  advocate  and  active  promoter 
of  municipal  improvements.  When  the  subject  ^f  Passenger  Railways 
in  the  streets  of  Philadelphia  was  being  agitated,  he  advocated  their 
adoption  through  the  columns  of  the  daily  newspapers  and  did  not  cease 
his  efforts  until  their  success  and  popularity  had  been  assured.  The 
Fifth  and  Sixth  street  Railway  Company,  which  was  the  pioneer  oi 
these  corporations,  elected  him  President,  and  he  is  thus  entitled  to 
the  credit  of  having  been  the  first  President  of  the  first  Passenger 
Railway  in  Philadelphia. 


Benjamin  Bullock's  Sons'  Factory, 

At  Conshohocken,  is  probably  the  most  notable  Woolen  manufactory  in 
the  vicinity  of  Philadelphia.  It  is  a  structure  two  hundred  and  eighty- 
five  feet  long,  and  eighty-five  feet  wide,  and  contains  ten  full  sets  of 
machinery,  for  making  woolen  cloths.  Attached  to  the  main  building, 
are  the  dye-house,  wool-house,  fulling-room,  engine  room,  ai^l  the  build- 
ing containing  the  apparatus  for  making  gas  from  crude  petroleum, 
which  is  supplied  not  only  to  the  factory,  but  to  the  dwellings  of  the 
workmen  in  its  vicinity.  In  addition,  the  firm  have  built  around  the 
mill  a  small  town  of  neat  and  convenient  dwellings,  including  a  church, 
and  having  a  fine  macadamized  road  as  its  main  avenue,  and  a  park 
with  walks  and  flower-beds,  and  a  central  fountain  as  its  ornament.  That 
the  operatives  in  this  factory  appreciate  the  liberality  of  their  employers 
*  '^  efforts  made  to  promote  their  comfort  and  well  being,  was  evi- 
in  a  very  flattering  and  public  manner  by  their  presenting 
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on  February  1,  1868,  to  Georgb  Bullock,  the  principal  manaprer,  a 
service  of  the  purest  silver,  lined  with  gold,  consistiog  of  a  pitcher 
twenty-two  inches  in  height,  a  salver,  goblets,  and  other  articles,  du-* 
plicates  of  those  which  received  the  Prize  at  the  late  International 
Exhibition  held  in  Paris,  weighing  four  l\undred  ounces,  and  purchased 
at  a  cost  of  one  thousand  dollars. 

The  motive  power  that  propels  the  machinery  is  derived  mainly  from 
an  engine  of  one  hundred   horse-power,  though  additional  power  is 
-  obtained  from  the  stream  on  which  the  mill  is  located.     The  descrip- 
tion of  goods  made  here,  includes  Doe-skin  Beavers,  Moscow  Beavers, 
Chinchillas,  Coatings,  Cloakings,  etc.,  of  a  very  superior  quality. 

The  foqnder  of  the  firm  operating  this  mill,  was  Mr.  Benjamin 
Bullock,  who  was  born  at  Yeadon,  near  Bradford,  in  England,  in  the 
year  1796.  Apprenticed  to  a  grocer  in  Bradford,  be  discharged  his 
duties  so  faithfully  that  his  employer  left  him  a  legacy  of  twenty 
pounds,  which  sum  he  used  to  pay  the  expenses  of  emigration  to  the 
United  States.  Arriving  here  at  the  age  of  nineteen,  he  commenced 
his  career  of  industry  in  this  country  as  a  wool  comber  in  the  estab. 
lishment  of  Henry  Kom,  then  a  weaver  of  woolen  laces  and  fring^Sf 
and  a  manufacturer  of  military  goods.  In  1822,  having  accumulated 
some  capital,  he  associated  himself  with  Anthony  Davis,  under  the  firm 
style  of  Bullock  &  Davis,  and  commenced  the  business  of  wool  pulling 
on  Front  street,  above  Poplar.  In  the  succeeding  year  he  removed  to 
the  store  32  north  Third  street,  where  he  remained  for  a  period  of 
nearly  thirty-seven  years.  The  first  consignment  of  wool  ever  made 
from  west  of  the  Alleghanies  was  sent,  it  is  said,  to  this  house,  and 
consisted  of  a  lot  of  three  hundred  pounds.  The  entire  sales,  bow- 
ever,  during  the  first  year  of  their  business,  did  not  exceed  five 
thousand  pounds,  which,  contrasted  with  the  fact  that  his  successors, 
the  present  firm,  have  received,  used  and  sold,  during  eight  months  of 
a  single  year,  five  millions  of  pounds,  shows  in  a  striking  manner  how 
vastly  the  traffic  in  wool  has  increased. 

Perceiving  a  favorable  opportunity  to  embark  in  manufacturing 
woolen  goods,  Mr.  Bullock,  in  1837,  commenced  the  business  in  the 
"  Spruce  Street  Factory,"  now  owned  by  Mr.  William  Divine,  who  was 
then  foreman  at  this  mill.  Subsequently,  he  purchased  the  "  Franklin 
Mill,"  on  Haydock  street,  near  Front,  and  at  a  later  period  bought  the 
property  of  Bethuel  Moore,  near  Conshohocken,  which,  as  has  been  pre- 
viously stated,  was,  it  is  believed,  the  first  woolen  mill  started  in  the 
•  State  of  Pennsylvania,  and  probably  the  first  supplied  with  woolen 
machinery  fronj  Jenks'  works,  then  located  at  Holmesburg.  His 
.  operations,  compared  with  those  of  the  present  firm,  were  limited ;  but 
he  laid  broad  and  deep  the  foundations  of  commercial  integrity  upon 
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which  his  succeRsors  have  bailt,  and  on  the  fourth  of  June,  1859,  ceased 
from  his  labors,  leaving  to  his  sons,  who  continue  the  business,  a  hand- 
some capital,  and  the  more  precious  legacy  of  a  good  name. 

During  the  late  Rebellion  the  firm  of  Bullock's  Sons  had,  at  one  time, 
in  operation  thirteen  factories,  making  blankets  and  blue  or  army 
kerseys,  in  which  three  thousand  persons  were  employed. 


4  ♦♦•  » 


Bobert  Patterson's  Mills 

Are  among  the  largest  manufactories  of  Textile  Fabrics  in  Philadelphia 
or  its  vicinity.  He  is  the  proprietor  of  the  Kipka  Mills,  in  Manayunk, 
which  have  the  capacity  for  producing  between  three  and  four  millions 
of  yards  of  Cottonades,  annually.  The  principal  mill  in  which  the 
weaving  is  done,  is  one  hundred  and  sixty  feet  long,  forty-five  feet  wide, 
six  stories  in  height,  and  contains  six  hundred  and  fifty  looms.  Besides 
this,  there  is  a  Repair  Shop,  a  Beaming  and  Twisting  room,  and  four 
other  buildings  in  which  there  are  twenty-one  thousand  spindles.  The 
machinery  is  propelled  by  four  overshot  and  one  Turbine  wheel,  which 
have  an  aggregate  of  four  hundred  and  fifty  horse  power.  The  aver- 
age number  of  hands  employed  in  these  Mills  is  six  hundred. 

In  1857,  General  Patterson  purchased  a  Cotton  Factory,  erected  on 
the  Brandy  wine,  in  the  State  of  Delaware,  some  forty  years  ago,  and 
in  1858  removed  ihe  machinery  to  Chester,  in  Delaware  county,  where 
it  is  now  known  as  the  *' Henry  Clay  Mill."  This  factory  contains 
three  thousand  five  hundred  spindles  and  one  hundred  and  eighteen 
looms.  In  1862  he  purchased,  in  Chester,  the  "  Broad  Street  Mills,'' 
an  extensive  three  story  brick  structure,  built  in  the  form  of  an  L,, 
having  a  front  on  Broad  street  of  two  hundred  and  ten  feet,  and  ex- 
tending along  Mechanic  street  two  hundred  and  seventy  feet.  The 
machinery  for  spinning  is  new  and  of  modern  construction,  and  includes 
over  five  thousand  spindles.  There  are  in  this  factory  one  hundred 
and  eight  narrow  looms  and  fifty-four  wide  Jacquard  looms  for  weaving 
Damask  and  Diaper  Table  cloths. 

In  1866  General  Patterson  erected  at  Chester  a  new  and  very  fine 
Cotton  Mill,  three  hundred  and  sixty  feet  in  length,  seventy  feet 
wide,  with  walls  ranging  in  thickness  from  twenty-four  to  twenty- 
nine  inches,  and  covering  an  area  of  twenty-six  thousand  two  hundred 
and  fifty  square  feet  of  ground.  The  first  story  of  the  main  building  is 
appropriated  mostly  as  a  finishing  room,  though  a  portion  is  set  apart 
as  a  Machine  shop,  which  is  provided  with  many  ezoellent  tools     The 
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weaying  is  done  in  the  second  story  while  the  third  is  used  for  carding 
and  spinning.  Trestle-work  forms  the  support  of  the  roof.  The  niill 
contains  two  hundred  and  twenty-eight  looms,  and  seven  thousand 
spindles.  The  machinery  is  impelled  by  a  Corliss  engine  of  two  hun- 
dred and  fifty  horse  power,  with  a  driving  belt  of  double  thickness  one 
hundred  and  three  feet  long  and  thirty  inches  in  width.  The  whole, 
or  any  part  of  the  mill,  can  be  heated  by  steam  direct  from  the  boilers, 
or  by  exhaust  steam  from  the  engine ;  and,  if  desired,  exhaust  steam 
will  heat  one  portion  of  the  mill,  while  another  part  is  receiving  its 
heating  steam  direct  from  the  boilers. 

In  these  three  factories,  known  as  the  Patterson  Mills,  about  six 
hundred  and  fifty  persons  are  employed  in  producing  Cotton  cloths  of 
various  kinds.  In  addition  to  these  General  Patterson  owns  a 
Cotton  and  Woolen  Factory  in  Delaware  County,  known  as  the  "  Lenni 
Mills,"  where  he  has  produced  largely^  Balmoral  Sisirts,  Kentucky 
Jeans,  etc. 

Robert  Patterson,  the  proprietor  of  these  mills,  was  born  in  the 
County  Tyrone,  Ireland,  January  12th,  1792.  On  the  failure  of  the 
rebellion  of  '98  in  that  country,  he  was  shortly  after  brought  to  Phila- 
delphia by  his  father,  who  had  been  implicated  in  the  efforts  made  for 
national,  independence,  and  placed  in  the  counting-house  of  Edward 
Thompson,  at  that  time  the  leading  merchant  in  the  city,  and  extensive- 
ly engaged  in  the  Canton  trade.  But  while  diligent  in  his  application 
to  Commercial  pursuits  his  predilection  for  military  affairs  early  evinced 
itself,  and  when  the  war  of  1812  commenced,  young  Patterson,  who  had 
not  attained  his  majority,  received  a  commission  as  Lieutenant  in  the 
United  States  Array,  and  subsequently  became  a  Captain.  When  the 
war  closed  he  embarked  largely  in  various  commercial  enterprises,  but 
maintained  his  connection  with  the  militia  forces  of  the  State,  and  pass- 
ing through  every  grade  of  the  service  he  attained  that  of  Major  Gen- 
eral, in  command  of  the  First  Division  of  State  troops,  a  position  he  held 
with  distinction  for  more  than  forty  years.  At  the  commencement  of 
the  war  with  Mexico,  in  1846,  he  became  Major  General  in  the  army  of 
the  United  States,  and,  uuder  General  Taylor,  rendered  eflScient  service 
in  disciplining  the  wijd  spirits  on  the  Rio  Grande,  after  which  he  com- 
manded the  expedition  against  Tampico. 

Under  General  Scott  his  command  partook  of  the  severe  labor  at 
Vera  Cruz,  and  the  hard  lighting  at  Cerro  Gordo.  It  was  here  that 
General  Patterson  caused  himself  to  be  lifted  on  horseback  from  a  sick 
bed,  and  his  gallant  conduct  in  command  on  that  occasion,  elicited  the 
commendations  of  the  General-in-chief.  When  the  war  ended  he  re- 
turned to  his  counting  house  and  engaged  in  manufacturing  and  in  com- 
merce with  the  energy  he  had  displayed  on  more  heroic  fields. 


52  BEMARKABLS   HANUFAOTORIES    OF   PHILADELPHIA. 

On  the  outbreak  of  the  Rebellion,  in  1861,  General  Patterson  tendered 
bis*  services  to  the  Government  and  was  placed  in  coinmand  of  the 
Department  of  Washington,  which  included,  besides  the  District  of 
Columbia,  the  States  of  Maryland,  Delaware  and  Pennsylvania.  He 
undertook  the  herculean  task  of  organizing  an  army  without  a  nucleus, 
and  established  communication  with  the  Capital  via  Annapolis.  The 
services  of  twenty-five  thousand  of  the  men  whom  he  had  called  from 
Pennsylvania  were  declined  by  the  Government,  but  a  portion  of  them, 
entering  the*  service  of  the  State,  became  the  famous  Pennsylvania 
Reserve  Corps ;  and  General  Patterson  may  therefore  be  considered  as 
the  Father  of  this  gallant  and  eflScient  body  of  troops.  With  the  rest 
of  his  forces,  though  delayed  by  the  want  of  artillery,  and  contradictory 
orders  from  Washington,  he  compelled  the  evacuation  of  Harper's 
Ferry  and  routed,  at  Falling  Waters,  the  forces  of  the  Rebel  General 
Jackson,  after  a  severe  conflict.  On  the  expiration  of  the  three  months 
for  which  his  Division  had  enlisted  they  were  mustered  out  of  service 
and  General  Patterson  returned  to  devote  himself  to  his  large  private 
interests.  The  failure  to  prevent  a  coalition  between  the  forces  of 
Generals  Johnston  and  Beauregard  was  attributed  to  him,  and  severely 
criticised  while  the  nation  was  smarting  under  the  humiliation  of  the 
Bull  Run  disaster,  but  though  his  vindication  was  easy,  he  forbore  to 
reveal  the  true  history  of  the  affair  until  the  conflict  had  entirely  ended, 
when  he  issued  a  pamphlet  showing  that  he  had  discharged  a  soldier's 
first  duty — obedience  to  orders — and  which,  in  the  opinion  of  the  ablest 
military  critics,  has  so  completely  exculpated  him  from  responsibility 
for  the  misfortune  that  further  animadversion  is  a  slander.  It  is  now 
clear,  from  oflScial  documents  made  public,  that  had  General  Patterson 
been  allowed  to  carry  out  his  own  plans  and  go  to  Leesburg,  where  he 
could  have  checked  Johnston,  and  at  the  same  time  have  been  in  good 
supporting  distance  of  McDowell,  the  first  battle  of  Bull  Run  would 
have  been  a  glorious  victory  instead  of  a  defeat. 

After  the  close  of  the  war  General  Patterson  made  another  important 
contribution  to  the  nation's  prosperity  by  loaning  freely  to  Southern 
planters  on  liberal  credits  to  aid  them  in  developing  their  shattered 
resources.  Now,  at  the  advanced  age  of  seventy-six,  respected  and 
honored,  he  is  using  his  large  accumulated  capital  in  such  a  way  as 
to  furnish  employment  to  over  a  thousand  persons  and  advance  the 
manufacturing  interests  of  the  nation. 
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A.  Campbell  ft  Co.'i 

Represent  very  fairly  a  class  of  establishments  that  have  made  Mana- 
yunk,  now  included  within  the  corporate  limits  of  Philadelphia,  a 
flourishing  seat  of  manufactures,  especially  for  the  production  of  low- 
priced  staple  textile  fabrics.  This  firm  owns  two  factories,  designated 
as  the  *'  SchuylkilP'  and  ''  Crompton''  mills,  which  are  occupied  exclu- 
sively in  the  manufacture  of  colored  cotton  goods,  sometimes  known  in 
the  market  as  ''Philadelphia  goods;"  but  as  these  are  often  found 
inadequate  to  supply  the  demand  for  their  fabrics,  they  call  into  their 
service  the  machinery  of  other  manufacturers. 

The  mills  mentioned  consist  of  an  aggregation  of  buildings  having 
an  average  width  of  forty  feet,  and  a  floor  surface  of  144,000  square 
feet;  or,  in  other  words,  if  extended  in  a  line,  one  story  high,  they 
would  make  a  building,  forty  feet  in  width,  over  three  quarters  of  a 
mile  in  length.  They  contain  14,270  cotton  spindles,  1,560  wool  spin- 
dles, and  1,236  spindles  for  doubling  and  twisting — in  all,  over  17,000 
spindles  and  652  looms.  The  machinery  is  propelled  by  three  Corliss 
engines — the  firm  being  among  the  first  to  adopt  these  engines,  now 
so  generally  appreciated;  and  besides  these,  there  are  two  water- 
wheels,  to  be  used  in  cases  of  accident  or  other  emergency.  The 
average  product  of  each  loom  being  about  twenty-five  yards  per  day, 
the  aggregate  annual  product  is  over  five  millions  of  yards — consisting 
principally  of  pantaloonery  ginghams,  striped  and  plaid  osnaburghs, 
etc.  The  Cottonades  made  here  include  all  grades  of  exclusively  fast 
colors  (the  demand  for  the  very  low-priced  or  fugitive  colors  having 
almost  entirely  ceased),  and  extend  to  the  very  best  qualities,  such  as 
command  a  higher  price  than  any  other  in  the  market. 

All  the  operations  necessary  for  the  conversion  of  raw  cotton  from 
the  bale  into  finished  fabrics,  including  spinning  and  dyeing,  are  carried 
on  In  these  factories.  They  are  equipped,  provided,  and  managed  with 
reference  especially  to  supplying  temporary  demands — whether  it  be 
for  the  highly-colored  negro  goods  sought  for  in  the  South,  or  the 
more  sombre  and  substantial  fabrics  demanded  in  the  West,  or  the 
neater  styles  required  by  the  merchants  of  the  Middle  States.  In  this 
respect  they  differ  essentially  from  the  large  mills  in  New  England, 
which  are  generally  provided  with  machinery  for  making  only  one  class 
of  goods — and  consequently,  when  the  demand  for  these  ceases,  they 
must  suspend  operations  or  accumulate  stock.  In  Messrs.  Campbell's 
factories,  however,  a  change,  or  rotation  of  fabric,  according  to  the 
wants  of  the  season,  or  demands  of  the  market,  is  so  far  from  being  an 
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extraordinary  circumstance,  that  it  may  be  called  tin  establisbed  rule. 
In  another  particular,  too,  these  mills  are  operated  in  a  manner  that 
must  render  them  of  great  accommodation  to  merchants.  Jobbers,  for 
instance,  desiring  the  control  or  exclusive  sale  of  a  certain  quality  and 
brand  of  goods,  can  have  their  orders  executed  by  this  firm  and  the 
monopoly  of  the  brand  secured  to  them.  The  proprietors  of  these 
mills,  appreciating  the  fact  that  the  present  high  price  of  cotton  calls 
for  a  corresponding  improvement  in  the  quality  of  the  articles  fabri- 
cated, are  now  importing  new  and  improved  machinery,  with  a  view 
of  producing  a  higher  and  finer  grade  of  goods  than  any  they  have 
heretofore  manufactured. 

The  firm  of  which  we  have  written  is  composed  of  A.  Campbell  and 
his  two  brothers,  John  and  William  Campbell.  The  senior  partner  is 
a  merchant,  as  well  as  a  manufacturer,  having  charge  of  the  firm's 
warehouse  in  Philadelphia  ;  and  thus  has  the  advantage  of  obtaining 
more  reliable  and  early  information  of  the  wants  of  the  market  and  the 
state  of  trade,  than  manufacturers  who  are  dependent  for  such  facts 
upon  the  advices  of  agents  or  commission  merchants. 


M.  Landenberger  ft  Co.'f  Factory 

Is  probably  the  best  representative  that  could  be  selected,  of  a  class 
of  manufactories  that  have  been  established,  within  twenty-five  years, 
for  the  production  of  Woollen  Hosiery  and  Fancy  Knit  Goods.  Eveu 
so  recently  as  1840,  all  the  hoods,  scarfs,  and  a  greater  part  of  the 
woollen  knit  hosiery  consumed  in  this  country,  were  imported  from 
Nottingham  and  Leicester ;  but  about  that  time  workmen  familiar  with 
the  hand  loom  began  to  produce  them  at  their  homes,  and  from  this 
small  beginning,  aided  by  the  cheapness  of  American  wool,  the  manu- 
facture has  developed  until  importation  has  almost  ceased.  Philadel- 
phia has  always  been  the  leading  centre  of  their  production,  and  so 
extensively  are  they  made  in  one  portion  of  it  called  Germantown,  that 
this  class  of  fabrics  is  known  in  the  market  as  **  Germantown  goods." 
Foremost  among  the  skilful  artisans,  who  have  been  identified  with 
this  pursuit  from  its  commencement,  is  Martin  Landenberqer,  and  his 
factory  is  now  probably  the  largest  that  has,  as  yet,  been  erected  for 
the  purpose.  The  building,  located  at  the  corner  of  Frankford  road 
and  Wildey  street,  is  of  brick,  five  stories  in  height,  including  the  base- 
ment, and  has  a  front  of  thirty-eight,  and  a  depth  of  about  two  hundred 
feet.     The  basement  is  used  principally  for  the  storage  of  wool  and 
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woollen  yarns,  though  it  also  contains  the  steam-engine  that  pro- 
pels the  inachinerj,  and  a  machine  for  scoaring  wool.  All  the  opera- 
tions of  carding,  twisting,  spinning,  warping,  reeling,  dyeing,  and 
weaving  are  performed  on  the  premises,  and  each  particular  branch  of 
the  manufactare  has  its  appropriate  room. 

The  distinctive  feature  of  the  establishment,  however,  is  the  great 
variety  of  machinery  employed,  which  is  a  consequence  of  the  immense 
diversity  in  the  styles  of  goods  produced.  In  the  Weaving  Depart- 
ment there  are  upward  of  fifteen  different  kinds  of  looms  at  work.  The 
greater  portion  of  the  machines  are  imported  from  England,  but  many 
of  them  have  been  improved  by  the  proprietor,  who  is  also  an  inventor. 
One  of  the  looms  for  weaving  neck  comforts — the  result  of  his  geuius  for 
invention — will,  at  one  operation,  produce  four  of  these  articles,  of  a 
double  fabric,  and  each  of  a  different  pattern.  The  Jacquard  principle 
is  applied  to  this  loom,  and  by  means  of  the  Jacquard  index,  almost 
any  design  can  be  produced  by  it.  This  principle  of  combination, 
making  one  machine  do  the  work  of  several,  is  susceptible  of  further 
extension  in  its  application,  and  will,  no  doubt,  be  availed  of  to  meet 
the  growing  diversity  of  styles,  which  is  a  marked  feature  of  this  manu- 
facture. 

There  are  employed  in  this  manufactory,  in  the  busy  season,  about  five 
hundred  persons,  and  perhaps,  as  many  more  receive  employment  from 
it  in  putting  together  and  finishing,  at  their  homes,  the  fabrics  that  are 
woven  here.  About  250,000  pounds  of  American  wool  are  annually  con- 
sumed in  the  production  of  hoods,  hosiery,  talmas,  neck-comforts, 
scarfs,  opera  cloaks,  which  are  made  in  about  eight  hundred  different 
styles. 

Besides  the  establishment  mentioned,  Messrs.  Landenberger  &  Co., 
have  factories  in  Chester  county,  near  Avondale,  with  a  water-power 
that  is  considered  among  the  best  in  the  State.  In  one  of  their  factories 
Whitney  Blankets  of  the  finest  quality  are  made  ;  and  another,  which 
is  provided  with  a  variety  of  new  and  recently  imported  machinery, 
is  employed  in  making  Shetland  Worsted.  This  is  comparatively  a 
new  branch  of  manufacture  in  this  country,  but  the  advantage  of  having 
a  Mill  for  the  production  of  an  article  which  is  used  so  largely  in  their 
manufactory  in  Philadelphia,  is  obvious,  giving  facilities  for  the  execu- 
tion of  orders  promptly  within  a  given  time,  besides  reducing  the  cost 
of  the  manufactured  goods  to  the  minimum.  » 

There  were,  in  1860,  in  the  United  States,  one  hundred  and  ninety- 
seven  establishments  for  the  manufacture  of  Hosiery,  whose  aggregate 
products  exceeded  seven  millions  of  dollars. 
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The  GloRoester  Print-Works  and  Washington  Mills. 

Probably  the  largest  manufactory  of  Textile  Fabrics  in  the  vicinity 
of  Philadelphia  is  located  at  Gloucester,  on  the  Delaware  river,  about 
two  and  a  half  miles  below  the  city.  The  works  cover  an  area  of  ten 
acres  of  ground,  and  include  within  the  sphere  of  their  operations  all 
the  processes  necessary  for  converting  raw  cotton  into  finely-finished 
fiftbrics. 

The  mills  for  weaving  and  spinning,  known  as  the  "  Washington 
Mills,"  consist  of  two  brick  structures,  each  three  hundred  feet  long, 
fifty  feet  in  width,  and  four  stories  high,  with  a  two-story  picking  room 
attached  to  each  mill,  having  chimneys  one  hundred  and  ten  feet  high. 
There  are  about  seven  hundred  windows  in  these  buildings,  which, 
when  lighted  with  gas  that  is  manufactured  on  the  premises,  present 
a  very  brilliant .  and  imposing  appearance.  The  machinery  is  pro- 
pelled by  two  steam-engines,  each  of  three  hundred  and  fifty  horse- 
power, one  of  them  being  a  Corliss  engine,  to  which  the  proprietors 
pay  high  tribute  for  its  economy  in  fuel.  About  seven  hundred  per- 
sons are  employed  in  the  various  departments  of  carding,  weaving, 
and  dressing,  and  over  thirty-five  thousand  bales  of  cotton  are  con- 
sumed annually. 

In  connection  with  these  mills,  there  is  at  Gloucester  a  very  large 
Print- Works,  combining  facilities  for  calico  printing,  fancy  dyeing, 
bleachini^,  and  finishing.  Their  production  is  mainly  madder  prints,  which 
are  attaining  an  enviable  reputation  in  the  market  for  choice  styles  and 
fast  colors.  At  the  present  time,  these  works  are  producing  of  Prints 
seven  thousand  pieces  per  week,  and  about  three  thousand  pieces  per 
week  of  fancy  dyed  goods — being  about  two  thirds  of  the  capabilities 
of  the  establishment  in  printing  and  dyeing ;  though  if  the  bleaching 
and  finishing  of  white  goods,  for  which  it  has  ample  machinery  of  the 
best  description,  were  added,  it  would  be  capable  of  turning  out  twenty 
thousand  pieces  of  finished  goods  weekly.  Perhaps  no  establishment 
in  the  country  has  better  facilities  for  these  combined  operations  than 
the  Gloucester  works. 

The  heavy  machinery  in  this  department  is  propelled  by  an  engine 
of  three  hundred  horse-power,  and  there  are  on  the  premises,  and  in 
daily  use,  thirteen  other  engines,  varying  from  ten  to  sixty  horse-power. 
There  are,  in  all,  about  twenty  boilers,  of  considerable  capacity,  the 
main  boiler  house  containing  fourteen  tubular  boilers  that  generate 
steam  very  rapidly.  One  engine  and  boiler  is  used  exclusively  for 
pumping  water  from  the  Delaware  river,  which  was  found  to  be  supe- 
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nor  for  both  dyeing  and  bleaching,  and  of  which  a  large  quantity  is 
used.  The  annual  consumption  of  coal,  of  the  best  quality  of  an- 
thracite, varies  from  five  to  six  thousand  tons  aonaally.  This  is 
delivered  from  canal  boats,  on  the  wharf,  by  the  side  of  the  main 
boiler  house,  and  thus  very  little  handling  is  required. 

Among  the  interesting  machinery  employed  in  the  printing  of  cali- 
coes, is  that  which  produces  the  figure,  in  the  copper  rollers,  with 
matchless  accuracy  and  delicacy.  The  pantograph  machine,  which  is 
elsewhere  described  in  detail,  is  extensively  used,  and  such  is  the 
facility  it  affords,  that  females  are  employed,  and  found  in  many  respects 
to  be  the  best  adapted  in  skill  for  executing  some  of  the  processes. 
The  greater  portion  of  the  hands  employed  in  the  printing  department, 
however,  are  males,  and  include  some  of  the  most  skilful  workmen  that 
can  be  obtained  for  the  highest  remuneration.  They  vary  in  number 
from  one  hundred  and  fifty  to  two  hundred. 

The  apparatus  employed  for  singing  the  goods,  at  the  same  time  that 
they  pass  through  the  shearing  machine,  is  most  complete,  there  being 
but  few  establishments  in  the  country  provided  with  equal  facilities. 
The  singing  is  performed  both  by  gas  and  copper-plate — the  gas  being 
manufactured  on  the  premises,  in  works  of  sufficient  magnitude  to 
supply  all  that  is  required  for  this  purpose,  and  also  for  lighting  the 
buildings. 

The  proprietors  of  these  works  are  nearly  all  residents  of  Philadel- 
phia, the  President  of  the  company  being  David  S.  Bbown,  of  Phila- 
delphia, whose  brothers,  Jeremiah  and  Moses  Brown,  were  among  the 
earliest  established  dry  goods  commission  merchants  in  the  country, 
and  the  agents  of  Samuel  Slater,  of  Providence.  For  nearly  a  half 
century  Mr.  Brown  has  been  actively  engaged  in  the  distribution  of 
American  goods,  and  aiding  to  advance  the  interests  of  American 
manufactures.  The  establishments  over  which  he  now  presides,  exten- 
sive as  they  are,  have  capabilities  for  far  greater  development,  if  the 
policy  of  the  government  should  be  firmly  established  in  favor  of  the 
protection  of  its  skill  and  industry.  They  constitute  one  of  the  great 
art  schools  of  the  country,  for  the  education  of  designers  and  chemists, 
whose  genius  we  may  reasonably  anticipate  will  ere  long  elevate  the 
art  products  of  America  to  a  level  with  those  of  France  and  Great 
Britain. 

89 
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William  H.  Eontmaim  ft  Sons'  Manufactory. 

Is  the  oldest  and  principal  establishment  in  Philadelphia  for  the  mana- 
factare  of  Ribbons,  Military  Trimmings,  and  Narrow  Textile  Fabrics. 
It  is  one  that  adds  to  the  manafactaring  importance,  not  only  of  the 
city  in  which  it  is  located,  bat  of  the  country.  Its  prodactions  rival  in 
elegance  and  sabstantial  excellence  those  of  France  and  Switzerland,  and 
are  sold  by  importing  hoases  indiscriminately  with  their  foreign  im- 
portations. 

The  fonnder  of  this  honse,  Mr.  William  H.  Horstmann,  was  educated 
in  the  workshops  of  Europe,  under  the  old  system  which  demanded  the 
production  of  a  masterpiece  of  workmanship  before  an  apprentice  could 
receive  a  license  to  practice  his  trade  as  a  master  workman.  He  was  a 
native  of  Germany,  but  came  to  this  country  in  early  manhood,  and  in 
1815  commenced  in  Philadelphia  the  manufacture  of  trimmings.  At 
that  time  there  were  but  two  patterns  of  coach  lace  made  in  this  country, 
which  were  called  after  the  Presidents,  Jefferson  and  Monroe.  Naturally 
ingenious,  Mr.  Horstmann  set  about  enlarging  the  scope  of  the  pursuit 
in  which  he  had  embarked,  and  to  him  probably  more  than  to  any  other 
man,  the  business  is  indebted  for  its  present  perfection  in  this  country. 
In  1824,  he  introduced  from  Germany  the  Plaiting  or  Braiding  Ma- 
chines, and  in  the  succeeding  year  the  Jacquard  machines.  Gold  laces 
were  made  by  power  in  Philadelphia,  several  years  before  it  was 
attempted  in  Europe,  and  the  use  of  power  for  making  fringes  may 
be  said  to  have  been  first  generally  adopted  here.  In  fact,  we  believe 
this  firm  was  the  first  in  any  country  to  apply  power  to  the  general 
manufacture.  Since  the  decease  of  Mr.  Horstmann,  the  business 
has  been  conducted  by  his  sons,  and  with  what  ability  they  have 
discharged  the  trust  committed  to  them  is  evidenced  in  the  present 
importance  of  their  establishment.  They  have  made  several  important 
inventions,  as  we  have  elsewhere  mentioned,  and  their  list  of  manu- 
factures embraces  a  wide  circle  of  fabrics  of  silk,  silk  and  worsted, 
mohair,  cotton,  gold  and  silver  thread,  including  some  descriptions 
not  made  elsewhere  in  this  country,  besides  every  variety  of  military 
trimmings,  not  excepting  swords,  drums,  and  metal  ornaments.  Silk 
ribbons  are  made  here,  which  are  equal  in  all  respects,  not  only  in 
brilliancy  of  coloring  and  weight  of  material,  but  in  evenness  of 
manufacture  to  those  of  the  looms  of  Lyons  and  St.  Etienne.  The 
English  Commissioners  to  the  World's  Fair  referred  in  their  Report  on 
the  Industry  of  the  United  States  to  this  establishment  as  presenting 
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•D  example  of  STStem  mod  neatneflB  rmrehr  fband  in  Banv&etories  in 
which  haadicrafts  00  Taried  are  carried  on. 

The  maQofiMTtoiy  is  ritnaled  at  the  corner  of  Fifth  and  Cherrr 
streets,  formerly  the  bnrjing  groond  of  the  German  Lntherans.  and 
bought  of  the  congregation  owning  the  old  chareh  (iKiilt  1743)  on  the 
opposite  side  of  Cherrj  street  The  bailding  forms  an  L,  haiing  a 
front  of  one  hundred  and  fortj  feet  on  Fifth  street,  one  hundred  feet 
on  Cherrj  street,  and  fiftj  feet  wide,  containing  six  floors.  The  engine 
house  and  Inachine  shops  are  in'  a  detached  bailding  in  the  jard.  The 
machinery  in  operation  in  the  factory  is  new,  much  of  it  original,  and 
includes  one  hundred  and  thirty  Coach  Lace  Power  Looms,  one  hun- 
dred Power  Looms,  making  five  hundred  and  fifty  stripes,  or  rows  of 
goods,  three  hundred  and  thirty-six  Silk  Spindles,  and  other  complete 
silk  machinery,  four  hundred  Plaiting  or  Braiding  Madiines,  fifty  Hand 
Looms,  using  over  one  hundred  and  sixty  Jacquard  machines,  ranging 
from  forty  to  eight  hundred  needles;  besides  all  the  auxiliary  ma- 
chinery necessary  ip  the  business. 

Adjoining  the  manufactory  on  Cherry  street,  the  firm  own  an  ad- 
ditional lot,  bought  of  the  Friends,  having  a  front  of  serenty-fiTe  feet 
on  that  street  The  building  on  this,  formerly  a  Meeting-house,  they 
have  converted  into  a  salesroom. 

In  185T,  Messrs.  Horstmann  purchssed  the  entire  stock,  materials, 
looms,  and  patent  rights  of  the  Clinton  Company,  of  Clinton,  Mass.. 
who  were  the  largest  manufacturers  of  Coach  Lace  in  America.  The 
designs  of  the  best  qualities  of  the  laces,  in  which  silk  is  freely  used, 
are  unsurpassed. 

During  the  late  Rebellion,  the  Military  Depot  connected  with  this 
manufactory  was  a  general  and  most  popular  resort  of  the  volunteers 
of  the  Federal  army,  especially  officers,  who  were  there  able  to  find 
every  article  necessary  to  equip  them  for  active  service  or  holiday 
display.  The  immense  manufacturing  facilities  of  the  firm  enabled 
th^m  to  meet  promptly  a  sudden  and  pressing  demand  and  supply  a 
national  want 


D.  ft  G.  Kelly's  Factories, 

Located  on  the  Darby  Creek  and  West  Chester  Railroad,  at  Kelly- 
ville,  near  West  Philadelphia,  must  complete  the  complement  of  the 
Representative  Manufactories  of  Textile  Fabrics  in  which  Philadelphia 
abounds. 

The  Kelly  family  has  been  identified  with  the  manufacturing  in- 
terests of  the  city  from  the  beginning  of  this  century.     As  early  as 
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1808|  Mr.  Dennis  Kelly,  the  grandfather  of  the  present  proprietors, 
was  engaged  in  the  manufactare  of  woollen  goods,  and  during  the  war 
of  1812  supplied  the  government  with  various  useful  fabrics.  At  the 
time'  of  his  death,  in  1864,  he  was  probably  the  oldest  manufacturer  in 
the  State  of  Pennsylvania. 

The  factory  at  Kelly  ville  was  founded  by  the  father  of  the  present 
proprietors,  Mr.  Charles  Kelly,  whose  decease,  in  1864,  was  lamented 
by  a  wide  circle  of  friends.  Distinguished  for  his  affability  and 
courtesy  no  less  than  for  his  practical  skill,  he  was  one  of  the  repre- 
sentative mhn  whose  fame  is,  as  it  deserves  to  be,  gratefully  cherished. 
He  emigrated  to  this  country  in  1821,  and  in  1827  engaged  in  manu- 
facturing, in  a  structure  forty-five  feet  by  eighty-one,  five  stories  in 
height — to  which  additions  were  subsequently  made,  and  around  which 
numerous  dwellings  were  erected,  constituting  the  nucleus  of  a  thriving 
village,  now  known  as  Kellyville.  The  original  buildings  were  de- 
stroyed by  fire,  March  tth,  1856 ;  but  on  their  ruins  a  much  larger 
and  more  substantial  building  has  been  erected. 

The  main  edifice  of  the  present  buildings  has  a  front  of  fifty  feet,  is 
two  hundred  and  thirty-one  feet  long,  five  stories  in  height,  and  is 
divided  by  a  stone  wall  extending  three  feet  above  the  roof.  This  di- 
vides the  building  into  two  separate  parts,  in  one  of  which  the  carding 
and  spinning  are  performed,  and  in  the  other  the  weaving,  etc.  The 
rooms  communicate  by  means  of  iron  doors.  The  first  floor  contains 
woollen  machinery;  the  second  floor  is  the  cotton  carding  room  ;  the 
third  floor  is  the  spinning  room,  where  the  warps  are  manufactured ; 
the  fourth  floor  contains  self-acting  mules  for  spinning,  filling,  etc.  ;  and 
the  fifth  floor  contains  warping  mills,  etc.  On  the  weaving  side,  the 
first  four  floors  contain  the  looms,  and  in  the  upper  story  the  beaming, 
twisting,  etc.,  is  done.  There  are  about  ten  thousand  spindles  alto- 
gether in  the  factory,  and  three  hundred  looms. 

The  space  in  and  around  the  factory  contains  one  hundred  thousand 
square  feet.  Every  thing  in  the  manufacture  of  the  goods  is  performed 
at  the  mill,  from  the  cotton  and  wool  in  the  bale  until  the  cloth  is  pro- 
duced ready  for  the  market. 

The  machinery  of  the  whole  is  propelled  in  part  by  a  steam-engine 
of  one  hundred  and  fifty  horse-power,  and  by  two  water-wheels  of  a 
hundred-horse  power  ;  making  the  aggregate  force  equal  to  two  hun- 
dred and  fifty  horse-power.  Steam  can  be  thrown  into  every  room  in 
the  building,  at  a  moment's  notice,  in  case  of  fire ;  and  as  a  further 
protection,  the  fifth  floor  has  water-tanks  extending  its  entire  length, 
two  hundred  and  thirty-one  feet,  which  are  constantly  kept  filled  with 
water  by  means  of  a  force-pump  attached  to  the  engine — with  a  supply 


LOOKWOOD'8  PAPBB  collar  MANUVACfrOET.  61 

of  hose,  within  and  withoat  the  building — ^that  is  capable  of  throwing 
several  thoaaand  gallons  of  water  per  minute. 

The  consumption  of  cotton  in  these  mills  is  about  fortj  bales  weekly, 
and  of  wool  about  twenty  bales.  The  average  number  of  hands  em- 
ployed is  three  hundred  and  seventy,  of  whom  two  thirds  are  females. 
The  aggregate  production  amounts  to  three  millions  of  yards  of  cloth 
annually,  consisting  of  a  large  variety  of  staple  articles,  such  as  jeans, 
denims,  Canton  flannels,  and  the  well-known  "Eellyville  Tickings.** 


«  Lockwood'g  Paper  Collar  Manufactory. 

The  discovery  that  paper  could  be  used  as  a  substitute  for  linen,  in 
the  manufacture  of  Collars  and  Cuffs,  for  men's  and  women's  wear,  is 
of  very  modem  and  purely  American  origin.  It  belongs  to  a  class 
of  inventions  that  are  not  at  all  appreciated  at  first — fact  is,  regarded 
with  contempt — and  which  subsequently  become  of  such  importance 
that  they  not  only  enlarge  the  fields  of  human  labor,  but  affect 
established  trades.  It  is  conceded  that  the  present  enormous  consump- 
tion of  paper  in  the  manufacture  of  collars,  amounting  as  it  does  to 
over  fifty  tons  weekly,  has  contributed  to  enhance  the  price  of  that 
commodity,  and  consequently  affected  the  interests  of  book  publishers 
and  all  who  consume  fine  papers.  Both  the  invention,  and  the  means 
that  were  adopted  to  overcome  popular  prejudice  against  collars  made 
of  paper,  have  points  of  interest — the  former  being  due  to  the  inven- 
tive genius  of  a  citizen  of  New  York,  while  their  successful  introduc- 
tion into  popular  favor  must  be  accredited  to  the  enterprise  of  a  citizen 
of  Philadelphia,  of  whose  establishment  we  propose  to  give  some 
account 

The  history  of  the  invention  is  briefly  as  follows :  In  1853,  Mr.  Wal- 
ter Hunt,  a  very  ingenious  and  prolific  inventor  in  the  city  of  New 
Tork,  who  had  been  defeated  in  litigation  concerning  a  sewing  ma- 
chine, of  which  he  claimed  to  have  been  the  original  inventor, 
announced  to  the  foreman  of  his  machine  shop  that  he  would  make 
a  stitch  that  would  supersede  the  sewing  machine  stitch ;  and  subse- 
quently explained,  that  he  proposed  to  make  collars  of  two  pieces  of 
paper,  cemented  together,  and  then  use  a  serrated  wheel  and  roll  it 
over  the  paper,  which  would  make  a  series  of  indentations  represent- 
ing and  resembling  rows  of  stitches.  Not  long  afterward,  collars  of 
this  description  were  made,  and  worn  by  him  and  others ;  but  as  no 
paper  of  the  requisite  strength  could  be  obtained,  he  proposed  to  ce- 
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ment  muslin,  or  other  like  material,  to  the  paper,  for  the  purpose  of 
increasing  its  strength  and  elasticity.  On  July  25th,  1854,  he  received 
a  patent  for  shirt  collars  of  this  kind,  as  a  new  article  of  manufacture, 
and  his  claims  to  priority  of  invention,  after  having  undergone  the 
ordeal  of  litigation,  have  been  confirmed  and  established. 

The  history  of  the  introduction  of  these  collars  as  a  marketable  com- 
modity, is  no  less  interesting.  Previous  to  the  issue  of  letters  patent 
to  Walter  Hunt,  he  disposed  of  one  half  his  interest  in  the  same  to 
John  W.  Kidgway,  of  Boston,  for  four  thousand  dollars ;  and  subse- 
quently sold  the  other  undivided  half-interest  for  three  thousand  dollars, 
to  E.  H.  Valentine  &  Co.,  who  commenced  the  manufacture  in  the  third 
story  of  a  building,  No.  408  Broadway,  New  York.  The  community, 
however,  did  not  regard  these  new  collars  with  favor,  and  the  patent 
was  frequently  sold,  and  resold,  with  diminished  value,  none  of  the  pur- 
chasers seeming  pleased  with  their  bargain.  In  1858,  Mr.  William  E. 
Lockwood,  a  young  dry  goods  merchant  of  Philadelphia,  purchased 
tlie  interest  formerly  owned  by  Valentine,  removed  the  machinery  to 
Philadelphia,  and  commenced  the  manufacture  in  the  Keystone  Mills, 
near  Fairmount.  His  experience  during  the  first  six  months  was  by 
no  means  encouraging,  and  he  was  compelled  to  suspend  operations, 
as  the  Stock  accumulated,  for  want  of  a  market.  When  one  considers 
that  millions  of  these  collars  are  now  made  and  sold  annually,  it  seems 
incffedible  that  less  than  eight  years  ago  it  required  persistent  effort  to 
overcome  the  prejudices  of  the  community  against  them.  This  Mr. 
Lockwood  succeeded  in  doing,  by  a  judicious  system  of  advertising, 
and  setting  forth  their  advantages,  in  which  be  was  aided  by  the  strong 
argument,  that  these  patent  collars  can  be  worn  much  longer  than  au 
ordinary  laundry-dressed  collar  without  losing  their  gloss  and  bril- 
liancy, can  be  sold  at  a  price  less  than  the  cost  of  washing  and 
starching  linen  collars,  and  what  was  convincing  to  those  prejudiced  in 
favor  of  cleanliness  that  they  were  in  reality  wearing  the  identical  ma- 
terial used  in  a  linen  collar,  only  more  clean  and  pure  in  its  present  form 
than  ever  before.  His  accumulated  stock  was  then  soon  disposed  of,  his 
factory  re-opened,  and  in  less  than  two  years  his  facilities  for  manufactur- 
ing were  found  inadequate  to  supply  the  demand,  and  he  removed  to  his 
present  location,  255  and  259  South  Third  street,  where  he  has  now  pro- 
bably the  largest  and  most  complete  establishment  of  this  description  in 
the  United  States. 

The  buildings  have  a  front  on  Third  and  Levant  street  of  forty-seven 
feet,  a  depth  of  one  hundred  and  eighty  seven  feet,  and  are  five  stories  in 
height.  In  different  apartments  there  are  about  ninety  machines  used  in 
the  various  processes,  to  which  power  is  commimioftted  by  means  of  over 


lookwqod'8  paper  oollab  manufaotoet.  63 

six  hundred  feet  of  shafting,  from  a  forty  horse-power  engine  located  in 
the  basement.  The  exhaust-steam  is  utilized  not  only  in  warming  the 
building,  but  in  boiling  water  and  heating  glue  of  paste ;  and  conse- 
quently fire  is  not  required  in  any  of  the  workshops.  Many  of  the 
machines  are  novel,  and  some  of  them  costly. 

The  first  process  in  making  cloth -lined  collars,  is  to  combine  the 
paper  and  muslin,  which  is  accomplished  by  means  of  a  machine  that 
has  cost,  with  the  various  improvements  necessary  to  overcome  the 
unequal  expansion  and  contraction  of  the  two  substances,  nearly  thirty 
thousand  dollars.  The  finishing,  or  polishing,  is  effected  by  being 
passed  between  two  highly  chilled  rolls,  moving  with  different  velocity, 
and  which  can  be  so  nicely  adjusted  that  an  ordinary  sheet  of  paper 
can  stop  an  engine  of  forty  horse-power.  The  collars  are  cut  into 
shape  by  means  of  a  self-registering  cutting  apparatus,  having  a  ca- 
pacity for  cutting  out  240,000  collars  per  day,  and  requiring  the  atten- 
tion of  only  two  operatives.  The  stamping  of  the  patent  and  sizes, 
and  the  imitation  stitching,  is  effected  at  one  operation,  by  steel  dies, 
and  then  the  collars  pass  to  the  machine  which  punches  out  the  button 
holes ;  and  after  that  to  the  folding  machine — which  is  the  invention, 
in  part,  of  the  senior  partner  of  the  firm.  All  kinds  and  styles  of 
ladies'  and  gentlemen-s  collars  and  cuffs,  including  Marseilles  and 
fancy-printed  patterns,  are  made ;  and  whenever  a  new  design  of  linen 
collar  is  adopted,  either  in  this  country  or  abroad,  it  is  reproduced  in 
paper  in  this  establishment  ^ 

In  connection  with  •  the  Collar  manufactory,  there  are  apartments 
appropriated  to  the  manufacture  of  Paper  Boxes,  of  which  about  three 
thousand  are  made  daily,  or  over  a  million  in  a  year.  The  bottoms  of 
these  boxes  are  constructed  largely  of  thin,  circular  wooden  blocks, 
which  the  firm  have  found  to  be  a  satisfactory  and  economical  substi- 
tute for  pastebofird.  All  the  printing  of  labels,  cards,  etc.,  is  done  on 
the  premises ;  and  so  extensive  is  their  business,  that  ten  printing- 
presses,  and  ninety  fonts  of  type,  are  employed  in  this  department 
There  is  also  a  forge,  and  a  machine  shop,  where  all  repairs  to  the 
machinery  are  done.  In  the  entire  premises  there  are  at  times  as  many 
as  two  hundred  and  fifty  girls  and  women  employed,  none  of  whom 
are  taken  without  special  recommendations  or  certificates  of  character. 
Dinner  and  dressing-rooms  are  provided  for  their  accommodation. 
Elevators  are  used  as  a  means  of  communication  between  the  different 
stories  of  the  building,  and  they  are  so  arranged,  by  means  of  dogs  that 
spring  into  ratchets  in  the  sides,  that  any  serious  accident  from  the 
breakage  of  the  wire  rope  is  almost  impossible. 

A  large  apartment  on  the  second  floor  is  appropriated  to  the  manu- 
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factare  of  patent  direction  labels,  commonly  called  "tags."  The  large 
amount  of  cuttings  necessarily  produced  in  the  collar  department, 
being  as  much  as  -three  thousand  pounds  weekly,  is  all,  or  nearly  all, 
converted  into  tags,  made  under  a  special  patent,  and  which,  from  their 
strength,  ready  absorption  of  ink,  and  neatness  of  appearance,  have 
been  adopted  as  the  standard  tag  by  the  Transportation  Companies  of 
the  city,  and  are  used  largely  by  merchants  of  all  classes.  The  sales 
of  these  alone  amount  to  $25,000  per  year,  while  of  the  collars  as 
many  as  three  hundred  thousand  have  been  sold  in  a  single  week. 

In  1862,  Mr.  Lockwood  purchased  the  entire  interest  in  the  original 
patent,  which  was  subsequently  re-issued  in  four  divisions,  including 
both  collars  made  of  white  paper,  imitating  starched  linen,  and  collars 
composed  of  paper  and  muslin,  or  an  equivalent  fabric.  In  1863, 
Mr.  E.  D.  Lockwood  became  associated  with  his  brother,  establishing 
the  firm  of  W.  E.  &  E.  D.  Lockwood.  Recently,  the  firm  have  dis- 
posed of  their  interests  in  the  original  patents  to  the  Union  Paper 
Collar  Company,  organized  with  a  capital  of  three  millions  of  dollars, 
but  they  still  continue  the  business  on  a  larger  scale,  working  under  a 
license  from  the  Union  Company,  and  paying  a  royalty  monthly  on 
their  entire  production.  It  is  estimated  that  the  annual  sales  of  paper 
collars  in  the  United  States  now  amount  to  between  three  and  four 
millions  of  dollars. 


THE    PHILADELPHIA    SHIP   YARDS. 

In  the  preceding  pages  of  this  work,  considerable  space  has  been 
devoted  to  recording  the  progress  of  America  in  Naval  Architecture, 
and  mention  has  been  frequently  made  of  the  early  ship-builders  of 
Philadelphia.  The  Government  Navy  Yard,  located  at  this  point,  has 
been  remarkably  successful  in  constructing  fine  vessels,  among  which 
we  might  mention  the  ships  of  the  line  **  Pennsylvania,"  3,241  tons,  and 
''  North  Carolina,"  2,635  tons ;  the  frigates  ''  United  States"  and  ''  Rari- 
tan ;"  the  screw  steamers ''  Wabash,"  3,200  tons,  and  **  Lancaster,"  2,360 
ions ;  the  side  wheel  steamers  ''  Mississippi,"  1,692  tons,  and  "  Susque- 
hanna," 2,450  tons;  the  ''Arctic,"  memorable  for  her  connection  with 
the  Kane  expedition ;  the  "  Shubric,"  used  on  the  Coast  Survey ;  the 
''Keshamony,"  and  others.  One  of  the  ship  houses  in  this  yard  is  two 
hundred  and  seventy  feet  long,  one  hundred  and  three  feet  high,  and 
eighty-four  feet  wide,  and  is  said  to  be  the  largest  of  its  kind  in  the 
United  States.     The  Sectional  Floating  Dry  Dock,  constructed  by  the 
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Gtovernment^  cost  over  eight  hundred  thousaDd  dollars,  and  bj  means 
of  it,  two  or  even  four  vessels  can  be  docked  at  the  same  time,  and 
placed  on  the  railways  in  the  yard  by  the  hydraulic  engine. 

The  private  ship  yards  have  also  turned  out  some  noticeable  vessels, 
as  will  be  seen  in  the  record  of  the  operations  of  two  or  three  of  the 
most  prominent 

William  Cramp  ft  Sons'  Ship  Tards, 

Two  in  number,  are  among  the  largest  in  this  country,  and  equipped 
with  all  the  implements  and  facilities  necessary  for  building  both  iron 
snd  wooden  vessels.  The  iron  ship  yard,  located  on  Richmond  street 
above  Otis,  extends  from  the  former  street  to  the  Delaware  river, 
and  has  an  area  of  six  hundred  thousand  square  feet,  with  a  river 
front  of  four  hundred  feet.  The  machine  shop,  forty  by  three  hundred 
feet,  contains  some  tools  of  unusual  size,  among  which  we  might 
instance  the  bending  rolls,  weighing  over  fifteen  tons,  and  which 
will  bend  sheets  of  iron  an  inch  thick  and  fourteen  feet  long,  to  a  curve 
whose  radius  is  three  feet.  This  department  also  includes  a  large  smith 
shop,  and  a  furnace  for  bending  angle  iron  frames  without  a  blast.  This 
famace  is  thirty  feet  long,  and  diffuses  equal  heat  throughout  its  whole 
length,  thus  obviating  the  objections  of  ordinary  furnaces  in  which  the 
iron  is  liable  to  be  burnt  at  one  extremity,  while  at  the  opposite  it  is 
comparatively  cool.  As  an  instance  of  the  facility  possessed  by  this 
firm  for  rapidly  executing  work,  it  may  be  stated  that  an  iron  side  wheel 
tow-boat,  one  hundred  and  sixty-five  feet  long,  twenty-five  feet  beam 
in  hull,  was  begun  on  the  second  day  of  January,  and  on  February  6th, 
the  plating  was  all  riveted,  and  the  vessel,  costing  sixty  thousand  doV- 
lars,  ready  for  use  on  the  1st  of  March.  About  one  hundred  and  fifty 
men  are  employed  in  the  yard  for  constructing  iron  vessels. 

The  other  ship  yard  of  this  firm  is  located  on  Penn  street,  near  the 
site  of  Penn's  Treaty  ground,  and  has  a  front  on  the  river  of  three  hun- 
dred feet,  and  a  depth  of  eight  hundred  feet.  A  marine  railway,  capa- 
ble of  hauling  up  vessels  of  fifteen  hundred  tons,  is  in  course  of  con- 
struction at  this  place,  and  when  completed  will  cost  about  fifty  thousand 
dollars.  Here  some  of  the  largest  and  finest  vessels  in  the  merchant 
service  were  constructed.  The  "  Bridge  water,"  of  1,625  tons,  and 
which  it  is  said  was  the  largest  merchant  vessel  ever  constructed  at 
this  port,  was  built  by  this  firm.  Her  length  was  two  hundred  and 
twenty  feet,  width  of  beam  fifty  feet,  and  depth  of  hold  thirty  feet. 
This  vessel  was  launched  full  rigged,  a  feat  that,  it  is  believed,  was 
never  before  accomplished  with  a  vessel  of  equal  tonnage.  This  firm 
also  constructed  ten  steamers,  each  one  hundred  and  eighty-five  feet 


66  REMARKABLE    MAMUfAOTORIES    OF    PHILADELPHIA. 

loug,  for  the  Cuban  trade,  and  which  were  found  to  be  so  superior  for 
the  purpose  for  which  they  were  designed,  that  they  entirely  superseded 
side  wheel  vessels.    . 

Within  the  last  four  years  this  firm  constructed  a  number  of  fine 
vessels  for  the  United  States  Government.  The  ''  Ironsides,"  famous 
in  the  annals  of  the  late  Rebellion,  was  built  by  them  at  a  cost  of  nine 
hundred  thousand  dollars.  Her  dimensions  are  two  hundred  and  thirty- 
five  feet  In  length,  fifty-eight  feet  beam,  and  twenty-seven  feet  hold, 
and  tonnage  3,250  tons.  The  "  Chattanooga,"  one  of  four  of  peculiar 
construction  ordered  by  the  Navy  Department,  was  built  by  this  firm 
at  a  cost  of  a  million  of  dollars.  Her  dimensions  are  three  hundred 
and  twenty-five  feet  in  length,  forty-six  feet  beam,  and  depth  twenty- 
two  feet  three  inches.  The  light  draught  monitor  *'  Yazoo"  was  built 
here,  in  accordance  with  designs  furnished  by  the  Navy  Department, 
bat  which,  when  the  vessel  was  ready  to  be  launched,  were  found  to 
be  80  defective,  that  it  involved  the  necessity  of  rebuilding.  The  light 
draught  monitor ''  Tunxis "  was  also  raised  twenty-two  inches,  and 
rebuilt  by  this  firm.  Besides  these  may  be  mentioned  the  transports 
"Stanton,"  "Poote,"  "Welles,"  and  "Porter,"  and  the  double  ender, 
''  Wyalusing,"  and  others,  costing  in  the  aggregate  five  millions  of 
dollars.  During  this  period  many  vessels  were  also  constructed  for 
private  parties,  amounting  in  the  aggregate  to  about  fifty  vessels,  of 
various  sizes,  with  a  tonnage  of  twenty-five  thousand  tons. 

The  firm  is  composed  of  William  Cramp  and  his  five  sons,  Charles, 
W.  M.  Cramp,  S.  H.  Cramp,  J.  C.  Cramp,  Theo.  Cramp.  The  senior 
partner  has  been  identified  with  the  pursuit  for  more  than  forty  years, 
and  advanced,  by  regular  gradations,  from  a  journeyman  shipwright  to 
a  master  builder.  He  constructed  the  first  propeller  tug-boat  ever  built 
in  the  United  States.  This  was  the  "  Sampson,"  which  was  used  as  a 
gunboat,  during  the  late  Rebellion,  by  the  South. 

John  W.  Lynn'f  Ship  Tarda 

Are  located  io  the  southern  part  of  the  city,  below  and  adjacent  to  the 
Navy  Yard.  They  cover  an  area  of  over  five  hundred  thousand  square 
feet,  and  are  provided  with  all  the  facilities  necessary  for  the  prosecu- 
tion of  the  business  on  the  most  extensive  scale,  as  will  be  inferred 
when  we  state  that  daring  1863,  Mr.  Lynn  built  and  launched  a  vessel 
every  sixteen  working  days.  The  majority  of  these  vessels  were  of 
course  of  the  ordinary  class,  including  Transports  and  Tugs;  bat 
among  them  were  some  fine  steamers,  as  the  "  Continental,"  sixteen 
hundred  tons ;  the  "  Liberty,"  fourteen  hundred  tons ;  and  the  Revenue 
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Cotter  "Mahoning,"  which,  on  m  trial  of  speed,  made  in  accordance 
with  orders  from  the  government,  from  Boston  to  Cape  Ann,  a  distance 
of  sixty  miles,  surpassed  all  her  competitors. 

Mr.  Lynn  was,  we  believe,  the  first  to  appreciate  and  nse  the 
SjQowlton  Oscillating  Patent  Saw,  which  is  now  spoken  of  by  ship- 
wrights as  "  worth  its  weight  in  gold."  It  is  really  one  of  the  moet 
valuable  machines  ever  introduced  into  ship  yards  for  sawing  Drames 
of  any  desired  crook  and  bevel,  enabling  three  men  to  do  the  work  that 
formerly  required  twenty,  and  to  do  it  better  than  it  can  be  done  with 
the  adze  or  axe,  with  the  additional  advantage  of  economizing  time  and 
material.  He  is  also  aiding  to  perfect  and  introduce  another  re- 
markable invention  of  the  same  inventor,  for  grinding  and  polishing 
shot  and  shell  by  steam  power.  It  consists  of  a  quadrangular  series  of 
arms  or  levers,  that  hold  the  ball  in  a  central  position  over  a  revolving 
emery  grindstone,  and  by  its  means  a  fifteen-inch  shell  can  be  converted 
into  a  perfect  sphere  in  less  than  a  minute.  Commissioners  appointed 
by  the  Government  to  examine  it,  have  reported  strongly  in  its  favor, 
and  no  doubt  it  will  soon  be  introduced  in  all  foundries  where  shot  and 
shell  are  manufactured. 

Mr.  Lynn  was  formerly  of  the  firm  of  Birely  &  Lynn,  and  during 
this  copartnership  designed  and  built  the  vessel  which  subsequently 
became  notorious  as  the  "pirate  Sumter."  She  was  originally  called 
the  "  Habana,"  and  engaged  in  the  trade  between  New  Orleans  and 
Havana.  During  his  career  as  a  shipbuilder  he  has  constructed  no 
less  than  thirty  ocean  steamers — among  them  the  "Emily  B.  Souder,^ 
fifteen  hundred  tons ;  "  Star  of  the  Union,"  fourteen  hundred  tons ; 
and  ''  Neshammock,"  seventeen  hundred  tons,  which  made  the  outside 
voyage  between  New  York  and  Philadelphia  in  the  unusually  short 
period  of  seventeen  hours  and  twenty  minutes.  Thus,  he  presents 
another  example  illustrating  that  in  a  country  unfettered  by  commercial 
guilds  or  governmental  restrictions,  a  young  man,  by  the  force  of  coi\- 
structive  genius  and  faithful  application,  may  rise  to  the  front  rank  in 
his  profession. 

B.  F.  Loper,  Philadelphia. 

It  would  be  impossible  to  do  full  justice,  within  the  limits  of  a  few 
pages,  to  a  subject  that  affords  materials  for  a  volume  ;  but  we  cannot 
dismiss  it  without  some  tribute  to  one,  who,  though  not  a  shipwright 
by  profession,  has  built  many  vessels,  and  contributed  most  efficiently  to 
the  advancement  of  the  merchant  marine  of  the  country.  We  refer  to 
Captain  K.  F.  Lopeb,  of  Philadelphia.  He  was  probably  the  first  man 
who  undertook  the  responsibility  of  contracting  to  furnish  to  owners  a 
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completely  equipped  ship.  In  the  five  years  between  184?  and  1852, 
inclusive,  he  built  in  the  port  of  Philadelphia  two  hundred  vessels  of 
various  kinds,  and  distributed  among  the  mechanics  not  less  than  two 
millions  of  dollars.  Up  to  the  present  time  he  has  constructed  about 
four  hundred  vessels,  of  different  descriptions,  the  largest  being  the 
*'  S.  S.  Lewis,"  fifteen  hundred  tons,  for  the  Boston  and  Liverpool 
Steamship  Company  ;  the  ''  Star  of  the  South,"  twelve  hundred  tons ; 
ten  steamships  for  the  Parker  Vein  Company,  of  five  hundred  tons 
each ;  and  the  "  California,"  for  the  Newfoundland  Telegraph  Company. 

During  the  late  wars  in  which  the  United  States  have  been  engaged, 
the  government  found  in  Mr.  Loper  a  most  efficient  coadjutor.  At  the 
outbreak  of  the  Mexican  war,  he  built  in  thirty  days  a  hundred  and 
fifty  Surf  Boats,  in  which  the  American  troops  were  landed  at  Vera 
Cruz;  and  in  1847  he  supplied  the  government  with  eight  light- 
draught  steamers,  and  ten  schooners^  all  of  which  were  constructed 
under  his  direct  superintendence.  During  the  late  Rebellion  he  per- 
formed much  valuable  service  in  the  oonveyance  of  troops  to  desig- 
nated points,  especially  in  the  Burnside  expedition,  and  the  transporta- 
tion of  the  Army  of  the  Potomac,  under  General  McClellan,  to  the 
peninsula. 

Mr.  Loper  has  also  been  a  zealous  promoter  of  inventions  calculated 
to  benefit  the  commercial  marine,  and  some  of  them  which  he  patented 
have  been  alluded  to  elsewhere  in  this  volume.  He  also  designed  and 
constructed  some  of  the  fastest  Tachts  that  have  as  yet  contested  for 
supremacy  on  American  waters. 

In  the  upper  part  of  the  city,  at  the  foot  of  Palmer  street,  on  the 
Delaware  river,  is  a  very  extensive  and  notable  establishment  for 
building  Steamers  and  Marine  Engines,  known  as  the 


Penn  Works— ITeafie  &  Levy,  Proprietors. 

These  works  have  been  established  about  twenty  years,  and  from 
a  small  beginning  have  grown  to  a  magnitude  that  places  them  among 
the  foremost  establishments  of  the  city.  During  the  period  of  their 
ezistence  as  a  firm,  the  proprietors  of  these  works  have  constructed 
over  four  hundred  marine  engines,  of  various  sizes,  and  have  conse- 
quently accumulated  a  stock  of  patterns,  and  an  amount  of  experience, 
Uiat  qualify  thefn  for  executing  any  work  of  this  description.  Among 
the  vessels  whose  engines  were  supplied  from  these  works,  may  be 
mentioned  the  U.  S.  Frigate  Lancaster,  the  Gunboats  "Pawnee,"  "  Pon- 
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Uac."  " Nesbannock,"  "Liberty,"  "Electric  Spark/'  "John  Rice," 
"  Thomas  Scott,"  "  Belle  Yemon,"  and  others.  During  the  late  re- 
bellion, the  engines  for  about  one  hundred  and  twenty  vessels,  of  all 
classes,  were  built  here,  some  of  them  among  the  largest  in  the  service. 

The  area  of  ground  occupied  by  this  establishment  is  about  seven 
acres,  and  within  these  limits  are  the  buildings,  tools,  and  facilities 
necessary  for  constructing  not  only  marine  and  stationary  engines, 
high  and  low-pressure  boilers,  heavy  and  light  forgings,  but  for  build« 
ing  all  sizes  of  iron  and  wooden  vessels.  Having  a  front  on  the  river 
of  over  four  hundred  feet ;  docks  in  which  twelve  ships  can  ride  abreast 
in  safety ;  a  marine  railway  capable  of  bearing  a  ship  of  a  thousand 
tons;  shears  and  tackling  that  will  lift  a  hundred  tons;  a  machine  shop 
one  hundred  and  sixty-five  by  sixty  feet,  three  and  a  half  stories  high ; 
a  boiler  shop  one  hundred  and  eighty  by  sixty  feet ;  a  blacksmiths'  shop 
one  hundred  and  thirty  by  forty  feet ;  an  erecting  shop  eighty  by 
seventy  feet;  a  foundry  one  hundred  and  fifty  by  sixty  feet — all 
eqaipped  and  provided  with  the  best  tools — ^their  facilities  are  un- 
questionable. Or,  if  other  evidence  were  wanting,  it  is  presented  in 
the  iron  ships  "  Oriental,"  of  fifteen  hundred  tons  ;  the  "  Havana," 
twenty-two  hundred  tons;  the  "General  Scott,"  eleven  hundred  tons; 
the  "  Union,"  four  hundred  tons ;  and  many  others  built  here,  that 
have  added  to  the  glory  and  efficiency  of  the  American  marine. 

In  one  special  but  important  branch  of  naval  architecture,  this  firm 
have  a  pre-eminence  amounting  almost  to  a  monopoly.  Among  the  first, 
or  probably  the  first,  to  engage  in  building  Propellers,  and  owning  the 
patent  for  the  carved  propeller  wheel,  more  of  this  description  of  vessel 
have  been  built  at  the  Penn  Works  than  in  any  otlfer  in  the  country. 
It  has  been  said  that  at  least  two  propellers  may  be  seen  on  their 
stocks  at  all  times ;  and  on  the  western  lakes,  probably  two  hundred 
are  performing  valuable  service. 

Besides  its  advantages  of  location  and  equipment,  the  "  Penn  Worka" 
has  another,  in  the  practical  skill  of  its  proprietors,  Jacob  G.  Neafie 
and  John  P.  Levy.  Mr.  Neafie  served  his  apprenticeship  in  the  ma- 
chine shop  of  Thomas  HoUoway,  the  first  marine  engine  builder  in 
Philadelphia,  and  thus,  from  boyhood,  has  been  identified  with  the 
pursuit  in  which  he  is  now  engaged ;  while  Captain  Levy  has  a 
thorough  and  practical  knowledge  of  hulls,  rigging,  and  outfit  of 
steamers — a  combination  that  completes  the  resources,  both  men- 
tal and  material,  necessary  for  constructing  any  vessel  of  wood  or 
iron,  and  furnishing  it  with  all  machinery  and  equipments  ready  for 
sea. 
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In  the  city  of  Ohester,  fourteen  miles  below  Philadelphia,  there  is 
another  very  extensive  establishment  for  bailding  iron  vessels  and 
marine  engines,  known  as 

The  PenQflylvania  Iron-Works, 

Which  were  founded  by  one  of  the  original  owners  of  the  Penn  Works, 
just  noticed,  and  of  which  Reany,  Son  &  Archbold  are  now  proprietors. 
They  occupy  an  area  of  twenty-three  acres,  including  about  twelve 
hundred  feet  front  on  the  Delaware  river,  with  a  Marine  railway  capable 
of  holding  a  vessel  of  seven  hundred  tons  burden.  The  buildings, 
located  principally  on  the  river  front,  are  so  numerous  that  they  con- 
stitute a  village  in  themselves.  We  can  only  allude  to  a  few  of  the 
most  prominent. 

The  erecting  shop,  in  which  all  kinds  of  machinery  are  put  together, 
18  sixty  feet  long,  sixty  feet  wide,  and  thirty-four  feet  high,  and  has 
within  its  walls  three  cranes,  each  of  which  is  capable  of  raising  thirty 
tons.  The  machine  shop  is  two  stories  high,  one  hundred  and  fifty 
feet  long,  and  sixty  feet  wide,  the  upper  floor  being  used  for  the  making 
and  storing  of  patterns.  The  blacksmiths'  shop  is  one  hundred  and 
thirty  feet  long,  sixty  feet  wide,  and  thirty  feet  high,  and  has  within  it 
a  one  ton  steam  hammer,  and  a  Nasymth  double-acting  steam  ham- 
mer, recently  imported  from  England,  at  a  cost  of  one  thousand  dollars, 
and  which  can  strike  a  blow  equal  to  the  force  of  forty-five  hundred 
(4,500)  pounds.  Besides  these,  there  is  the  boiler  shop,  one  hundred 
and  fifty  feet  long  by  sixty  feet  wide,  with  wing  attached  eighty  feet 
long  and  fifty  feet  wide ;  a  foundry  one  hundred  and  sixty  feet  long, 
sixty  feet  wide,  and  thirty-two  feet  high,  in  which  are  two  cranes,  each 
capable  of  lifting  thirty  tons,  and  with  cupolas  capable  of  making  a 
casting  of  thirty-five  (35)  tons  weight ;  a  car  shop  two  hundred  feet 
long  by  fifty  feet  wide,  with  a  wing  attached  of  eighty  feet  in  length ; 
a  copper  shop  and  brass  foundry,  and  numerous  buildings  con- 
nected with  the  boat  yards,  in  which  are  kept  punches,  shears,  rollers, 
presses,  and  furnaces  capable  of  doing  the  heaviest  Work  required  in 
iron  ship-building.  To  the  uninitiated,  the  ease  with  which  one  of  the 
punches,  weighing  some  twelve  tons,  can  force  a  three-inch  hole  through 
a  two-inch  plate  of  iron,  is  marvellous,  and  not  less  so  is  the  facility 
with  which  the  huge  pair  of  shears  near  by  can  clip  a  piece  of  iron  an 
inch  and  a  half  in  thickness.  Besides  the  bnildings  that  belong  to  the 
manufacturing  department,  the  firm  erected  about  sixty  dwelling-houses 
for  the  accommodation  of  their  workmen,  and  are  now  building  a  hand- 
some brick  church  which  will  seat  seven  hundred  persons  comfortably. 
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The  prodactions  of  this  establishmeDt  comprise  Marine  and  Stationary 
Engines,  LocomotiYes,  heavy  and  light  forgings,  iron  and  brass  cat- 
tings,  and  a  gpreat  variety  of  machinists'  and  boiler-makers'  tools,  but 
probably  the  most  prominent  branch  is  the  bnilding  of  iron  and 
wooden  vessels  of  all  sizes  and  kinds. .  Daring  the  late  Rebellion  they 
bailt  and  fitted  out  three  vessels  of  the  monitor  class,  the  "  Sangamon," 
''Lehigh,"  and  "Tunxis;"  one  gunboat,  the  "  Tahoma ;"  four  double- 
enderSythe  " PaulJones,"  " Wateree,"  "Suwanee,"  and  "Shamokin;" 
and  two  tugs,  the  "  Nina"  and  "  Pinta."  During  this  period  they  also 
built  and  launched  fifty  merchant  vessels,  in  size  from  a  tug-boat  to  a 
steamer  of  nearly  fifteen  hundred  tons  ;  but  by  far  the  finest  vessel  which 
has  y^  been  launched  from  their  ways  is  the  '*  Thomas  Kelso,"  a  steamer 
for  the  Chesapeake  bay  trade.  A  contract  has  been  recently  made 
with  a  gentleman  of  Philadelphia,  to  build  a  fast  passenger  and  freight 
steSamer,  to  run  between  Philadelphia  and  New  Castle,  and  which, 
when  completed,  it  is  believed,  will  be  the  most  rapid  on  the  river. 
Between  eight  and  nine  hundred  men  are  employed  in  these  Works,  and 
about  2,500  tons  of  coal  and  3,000  tons  of  iron  are  annually  consumed. 

The  firm  of  Reany,  Son  &  Archbold  combines,  in  more  than  an 
average  degree,  practical  experience  and  scientific  ability.  The  senior 
partner,  Thomas  Reany,  was  the  founder  of  the  Penn  Works,  previously 
described,  and  as  such,  is  identified  with  the  early  history  and  construc- 
tion of  Propellers  in  this  country,  while,  for  a  perfOd  of  over  twenty 
years,  he  has  been  a  builder  of  marine  and  stationary  engines  and 
boilers.  Previous  to  this  he  was  connected  with  the  Philadelphia  and 
Trenton  railroad,  and  one  of  the  principal  railroads  in  the  State  of 
(Georgia.  Wm.  B.  Reany,  the  son,  served  a  regular  apprenticeship  in 
the  machine  shop  at  the  bench,  and  in  the  drawing-rooms  of  the  estab- 
lishment formerly  named,  of  which  his  father  was  the  founder,  and  for 
sixteen  years  the  senior  partner.  He  is  well  known  throughout  the 
country  as  a  thorough  and  scientific  engineer  and  practical  machinist 

Samuel  Archbold,  the  remaining  partner,  is  also  well  known  through- 
out the  country  as  a  practical  and  scientific  engineer.  Having  served 
a  regular  apprenticeship  in  the  shop  and  drawing-rooms  of  one  of  the 
first  establishments  of  the  country,  he  soon  attached  himself  to  the 
engineering  department  of  the  United  Stated  Navy.  Here  he  obtained 
such  pre-eminence  as  a  practical,  efficient,  and  scientific  engineer,  that 
he  was  ultimately  recommended  to  and  appointed  as  Chief  of  the  Bureau 
of  Steam  Engineering  in  the  United  States  Navy  This  position  he 
filled  with  efficiency  and  success  until  his  resignation,  which  was  ten- 
dered in  order  to  enable  him  to  enter  upon  the  business  of  the  firm  of 
which  he  is  now  a  member. 
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Eowell  ft  Brothers'  Paper  Hangings  Mannikotory. 

Thb  progress  which  had  been  made  in  the  manufacture  of  Paper 
Hangings,  prerioas  to  the  Bevolation,  was  allnded  to  in  the  first  volame 
of  this  history. 

The  first  manafactory  in  Philadelphia  of  which  we  hare  any  account 
was  one  established  about  1*790,  by  two  Frenchmen,  named  Bouln  and 
Charden,  in  association  with  John  Games,  formerly  American  consul  to 
Lyons,  in  France.  Shortly  afterward  Mr.  William  Poyntell  embarked 
in  the  manufacture.  The  kind  of  paper  made,  howerer,  was  of  common 
quality  and  unglazed ;  and  it  was  not  until  the  war  of  1812  that  a  supe- 
rior style  of  French  designs  began  to  be  attempted.  Glazed  grounds 
were  introduced  about  the  year  1824,  but  the  circumstance  that  contrib- 
uted more  than  any  other  to  its  improrement,  was  the  introduction  of 
the  Fourdrinier  machine,  of  which  the  first  made  in  the  United  States 
was  in  1830,  by  Phelps  &  Spafiford,  of  Windham,  Conn. 

About  the  year  1813,  John  B.  Howell,  who  had  come  from  London 
to  the  United  States  in  1*793,  and  established  a  manufactory  of  Paper 
Hanging^  in  Albany,  New  York,  remored  to  Philadelphia  and  com- 
menced the  business  in  that  city.  The  house  which  he  thus  founded 
is  now  that  of  Howell  A  Brothers,  one  of  the  largest  in  the  United 
States,  and,  it  is  said,  not  exceeded  by  any  in  Europe.  They  have 
two  manufactories,  one  located  at  Nineteenth  and  Spruce  Streets, 
896  feet  by  80,  four  stories  high,  and  a  smaller  one  on  Eleventh  near 
Catharine  Street.  They  make  about  5000  tons  of  wall  paper  per 
annum,  including  a  fair  proportion  of  Telret,  Telret  and  gold,  and  satin- 
sorfiiced  papers. 

In  their  manufactories  may  be  seen  all  the  latest  modem  processes  for 
printing,  and  machinery  for  coating  and  glazing  that  a  few  years  ago,  at 
least,  had  not  yet  been  adopted  in  the  English  factories.  For  making 
the  more  common  descriptions  of  paper,  they  employ  machines  in  which 
the  pattern  is  cut  upon  a  cylindrical  block,  the  process  being  the  same 
as  cylinder  printing  of  any  other  kind.  For  the  finer  descriptions  they 
continue  the  old  style  of  printing  by  blocks,  in  which  the  outlines  of  the 
Tarious  tints,  baring  been  laved  upon  a  block  made  of  pear-tree, 
mounted  in  pine,  the  blocks  are  pressed  on  the  sieves  of  color,  and  then 
applied  to  the  paper,  each  one  following  the  other  on  the  guide-marks 
left  by  the  prerious  impression.  The  blocks  have  a  strap  at  the  back  to 
receive  the  workmui's  hand,  and  they  are  pressed  down  upon  the  paper 
by  a  mallet  driven  by  the  foot  The  paper  is  received  from  the  mill  in 
rolls  of  about  1200  yards  long  and  from  20  to  40  inches  wide.    The  first 
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process  is  to  corer  the  *blank  paper  with  a  preparation  of  chalk  which 
forms  a  basis  upon  which  the  colors  rest.  In  the  English  factories  this 
is  effected  by  hand ;  in  the  best  American  manufactories  it  is  accom- 
plished by  steam.  The  polishing  or  glazing  which  succeeds  is  also 
effected  by  a  single  machine,  composed  of  a  succession  of  cylinders, 
operated  by  steam.  The  patterns  are  mostly  furnished  by  the  Philadel- 
phia Female  School  of  Design,  though  the  best  designs  emanating  from 
the  schools  of  France  are  frequently  procured.  This  firm  employ  in  their 
manufactories  about  200  hands,  one  third  of  whom  are  females. 

Messrs.  Howell  &  Brothers  hare  recently  taken  possession  of  one  of 
the  largest  and  what  is  generally  regarded  as  the  most  elegant  store  in 
the  city  of  Philadelphia.  It  is  located  at  the  southwest  comer  of  Ninth 
and  Chestnut  Streets,  and  has  a  front  of  marble  extending  38  feet  on 
OhestnuU  Street,  and  a  depth  of  235  feet.    ' 


Bemarkable  Chemical  Manufitotories. 

Philadilphia  contaitis  some  of  the  most  eztensire  manufactories  of 
Chemicals  in  the  Union.  The  climate  of  Pennsylrania  is  pecuKarlj 
CaTOrable  for  the  production  of  some  of  the  most  important  articles,  and 
a  capital  of  sereral  millions  of  dollars  is  now  inrested  in  the  manufacture. 
We  condense  from  a  reliable  record  the  following  account  of  the  early 
manufactories  which  may  now  be  said  to  be  of  national  importance.^ 

John  Harrison,  of  Philadelphia,  was  the  first  successful  manufacturer 
of  Oil  of  Vitriol  in  the  United  States.  He  had  spent  two  years  in  Eu- 
rope in  acquainting  himself,  as  far  as  he  could  gain  access  to  them,  with 
the  processes  used  by  the  chemists,  and  after  his  return  to  America 
dcToted  himself  to  the  manufacturiag  of  Chemicals.  How  much  earlier 
he  succee^d  we  have  no  means  of  ascertaining ;  but  in  1806  he  was 
TuUy  established  as  a  manufacturer  of  oil  of  vitriol  and  other  chemicali, 
in  Green  Street,  above  Third.  His  leaden  chamber  was  a  small  one, 
and  capable  of  making  about  forty-five  thousand  pounds  or  three  hundred 
carboys  of  oil  of  vitriol  per  annum.  So  successful  were  these  operations 
that  in  180*7  be  had  built  a  leaden  chamber  eighteen  feet  high  and  wide, 
and  fifty  feet  long,  capable  of  making  three  thousand  five  hundred  car- 
boys per  annum.  The  price  which  the  acid  then  brought  was  fifteen 
cents  per.pound. 

John  Harrison  was  the  founder  of  the  present  well-known  concern  of 
Harrison  Brothers  &  Co.,  whose  chemical  works  in  Kensington  occupy 

(1)  Leadiog  Panaits,  edited  by  Edwin  T.  Freedley. 
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the  site  of  their  father's  old  establishment.  They  manufacture  exten- 
sivelj  White  and  Bed  Lead  and  Litharge,  White  and  Brown  Sugar 
of  Lead,  Sulphuric  Acid,  Alum,  Copperas,  Pjroligneous  acid,  and  the 
Carbonates  of  Ammonia.  Their  productions  ei^'oy  a  high  character 
for  purity  and  genuineness. 

Sulphuric  acid  cannot  be  concentrated  in  leaden  vessels  beyond  a  cer- 
tain density,  and  for  bringing  it  to  the  strength  required  in  commerce, 
the  only  means  then  known  was  to  boil  it  in  large  glass  retorts  to  the 
standard  weight.  This  was  a  precarious  operation,  and  the  losses  sus- 
tained from  breaking  the  glass  and' spilling  the  acid  greatly  increased 
the  cost  of  the  manufacture. 

There  lived  at  this  time  in  Philadelphia  a  celebrated  foreigner.  Dr. 
Erick  Bollman,  who  had  distinguished  himself  by  a  gallant  and  all  but 
successful  attempt,  in  company  with  Francis  K.  Huger,  of  Sogth  Caro- 
lina, to  rescue  General  LaFayette  from  his  guards,  during  his  imprison- 
ment at  Olmutz.  Dr.  Bollman  was  a  Dane,  a  man  of  powerful  and  ver- 
satile mind,  a  physician,  a  chemist,  a  political  economist,  and  a  general 
scholar.  Among  other  pursuits,  he  had  turned  his  attention  to  the 
working  of  crude  platinum,  of  which  there  was  a  considerable  quantity 
in  this  country,  and  for  which  there  was  no  demand.  He  had  brought 
f^om  France  the  method  then  lately  discovered  by  Dr.  WoUaston,  for 
converting  the  crude  grains  into  bars  and  sheets ;  and,  in  1818,  he  had 
wrought  it  into  masses,  weighing  upwards  of  two  pounds,  and  into 
sheets  more  than  thirteen  inches  square.  One  of  the  first  uses  to  which 
he  applied  these  sheets  was  the  making  of  a  platinum  still  for  John  Har- 
rison, for  the  concentration  of  his  oil  of  vitriol.  This  still  weighed  seven 
hundred  ounces,  and  contained  twenty-five  gallons,  and  it  continued  in 
use  for  about  fifteen  years. 

This  early  application  of  platinum  to  'the  concentration  of  sulphuric 
acid  is  highly  creditable  to  the  sagacity  and  ingenuity  of  the  American 
manufacturer;  for  the  use  of  platinum  for  this  purpose  was  then  a 
novelty  in  Europe,  and  had  not  been  known  for  more  than  a  year  or 
two,  and  only  to  a  few. 

The  next  leaden  chamber  of  which  we  have  any  account  was  put  up 
by  Farr  &  Eunzi.  It  was  a  small  chamber,  and  they  concentrated  their 
acid  in  glass. 

Charles  Lennig  was  the,  first  Philadelphian  who  entered  largely  into 
the  manufacture  of  oil  of  vitriol,  and  put  up  extensive  leaden  chambers, 
concentrating  the  acid  in  platinum  vessels  so  arranged  as  to  be  kept 
constantly  at  work  while  discharging  a  steady  stream  of  concentrated 
acid.  His  works  were  in  full  operation  in  1881,  and  they  still  continue 
so  under  the  present  firm  of  Nicholas  Lennig  ft  Oo.  at  the  new  chemi- 
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cal  establishment  of  this  firm  recently  erected  at  Bridesbnrg,  where  they 
are  largely  engaged  in  this  manafactnre,  as  well  as  that  of  Soda  Ash, 
Alum,  Copperas,  Aqna  fortip.  Nitric  and  Mnriatic  Acids,  all  the  varioas 
preparations  of  Tin  for  the  use  of  dyers,  such  as  Tin  Crystals,  Oxymu- 
riate  of  Xin,  Pink  Salt,  etc.  Besides  the  firms  mentioned,  those  at 
present  engaged  in  the  manufacture  of  sulphuric  acid,  in  and  near  Phila- 
delphia, are  Messrs.  Powers  &  Weightman,  at  the  Falls  of  Schuylkill ; 
Savage  &  Stewart,  and  Moro  Phillips,  at  Frankford ;  Potts  &  Klett, 
at  Camden. 

The  war  of  1812,  and  the  commercial  restrictions  which  preceded  it, 
caused  such  a  scarcity  and  deamess  of  chemicals  that  numbers  attempted 
the  preparation  of  the  more  prominent  articles ;  and  the  complete  estab- 
lishment of  the  manufacturing  business  in  this  country  dates  from  this 
period.  Many  of  these  works  were  undertaken  by  foreigners,  who  had 
learned  something  of  chemical  manipulations  in  the  German,  French,  or 
English  factories,  or  by  capitalists  among  our  own  druggists,  who  made 
use  of  foreign  skill,  or  pretensions  to  skill,  in  getting  their  works  into 
operation.  It  was  in  this  way  that  factories  for  the  making  of  Prussian 
blue,  Schule's  green,  and  other  pigments  and  chemicals,  were  from  time 
to  time  started.  . 

Many  of  the  foreigners  had  been  laborers  in  the  laboratories  abroad, 
who  had  no  knowledge  of  chemistry  as  a  science,  and  whose  skill  was 
confined  to  their  own  limited  routine  of  work.  There  were  others  of  a 
higher  character,  men  of  competent  education  as  chemists,  and  of  much 
intelligence.  Of  these.  Dr.  Gerard  Troost  was  the  most  prominent.  He 
was  a  Hollander,  who  had  studied  medicine  and  chemistry,  and  had 
been  a  favorite  pupil  in  mineralogy  of  the  celebrated  Abbe  Hauy.  He 
was  probably  one  of  the  best  crystallographers  of  his  day.  He  settled 
in  Philadelphia,  was  one  of  the  founders  of  the  Academy  of  Natural 
Sciences,  and  was  employed  in  several  chemical  enterprises.  He  super- 
intended for  a  short  time  the  laboratory  of  S.  Wetherill  &  Son ;  was 
then  engaged  in  chemical  works  with  Lechleitner,  the  Swedish  consul, 
and  afterwards,  about  the  year  1815,  superintended  an  alum  and  cop- 
peras works  on  the  Magothy  River,  on  the  eastern  shore  of  Maryland. 
He  did  not  possess  the  qualities  of  a  practical  manufacturer,  and  most 
of  his  enterprises  were  unsuccessful.  He  afterwards  removed  to  New 
Harmony,  with  Owen,  M'Clure  and  others;  subsequently  accepted  a 
professorship  in  the  University  of  NashviUe,  and  became  geologist  to 
the  State  of  Tennessee.     Dr.  Troost  died  in  1850. 

Another  of  these  intelligent  foreigners  was  Abraham  Kunzi.  He  was 
a  Swiss,  and  had  been  educated  as  an  apothecary,  in  a  country  where 
all  the  apprentices  are  taught  pharmaceutic  chemistry,  and  practised  iu 
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maklDg  most  of  the  officinal  chemicals.  He  worked  for  some  time  with 
John  Harrison,  and  then  with  S.  Wetherill  &  Son.  He  soon  entered 
into  partnership  with  John  Farr,  a  yonng  Englishman,  who  had  seryed 
in  one  of  the  best  retail  drag  stores  in  London.  The  practical  skill  of 
Abraham  Kunzi,  the  popular  manners  and  mercantile  enterprise  and 
pradence  of  John  Farr,  and  the  fair  dealing  and  integrity  with  which 
the  business  of  Farr  &  Knnzi  was  condncted,  rendered  the  firm  eminently 
prosperous,  while  the  circumstances  of  the  times  enabled  them  to  lay  the 
foundation  of  the  most  extensive  chemical  works  in  America. 

The  concern  thus  founded  by  Farr  &  Kunzi  is  now  owned  and  con- 
ducted by  their  pupils  and  successors,  the  well  known  Messrs.  Powe^  A 
Weightman,  who  have  not  only  enlarged  its  extent,  but,  if  possible,  ad- 
Tanced  its  reputation.  This  firm  is  now  among  the  largest  general 
manufacturing  chemists  in  the  world.  They  have  two  establishments, — 
one  at  the  Falls  of  Schuylkill,  where  they  make,  in  addition  to  Oil  of 
Vitriol,  Aqua  Fortis,  Nitric  and  Muriatic  Acids,  Epsom  Salts,  Copperas, 
Blue  Vitriol,  Alum,  and  Alcohol,  all  on  a  large  scale.  At  their  estab- 
lishment at  the  comer  of  Ninth  and  Parish  streets,  Philadelphia,  they 
manufacture  Sulphate  of  Quinine,  which  is  their  staple  article,  the  Salts 
of  Mercury  and  Iodine,  Citric  Acid,  Tartaric  Acid  and  its  Salts,  and  all 
the  officinal  chemicals  of  the  British  and  American  pharmacopoeias.  The 
reputation  of  this  house  is  unsurpassed  for  the  parity  and  beauty  of  its 
chemicals,  and  for  the  fairness  and  liberality  of  its  dealings.  It  is  not 
saying  too  much  to  add,  that  few  examples  can  be  found  of  a  chemical 
establishment  which,  for  a  course  of  forty  years,  has  uniformly  sustained 
so  high  a  reputation  in  all  these  particulars. 

The  manufacture  of  White  Lead  was  first  commenced  in  the  United 
States,  as  we  stated  in  the  preceding  volume  of  this  History)  yby 
Mr.  Wetherill,  of  Philadelphia,  during  or  before  the  Revolution.  His 
grandsons,  of  the  firm  of  Wetherill  &  Brother,  continue  the  manufac- 
ture, and  have  a  factory  on  the  west  side  of  the  Schuylkill.  They 
employ  an  engine  of  eighty-horse  power,  and  consume  daily  about 
18,000  pounds  of  pig  lead.  The  most  extensive  manufacturers  of  this 
article  in  the  city  of  Philadelphia,  where  there  are  now  four  factories, 
and  among  the  largest  in  the  country,  are  the  firm  of  John  T.  Lewis 
A  Brothers.  The  history  of  their  connection  with  the  manufacture  is 
as  follows. 

In  1813,  Joseph  Richards  established  a  White  Lead  factory  on  a  lot 
on  Pine  Street  between  Schuylkill  Seventh  and  Eighth  Streets,  and  in 
the  winter  of  1819-20  sold  it  to  Mordecai  and  Samuel  N.  Lewis. 
They  put  the  works  in  repair  at  once,  and  made  daring  the  first  year 
100  tons  of  White  Lead.    The  increase  in  the  quantity  produced  was 
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grttdaal,  smonnting  in  1880  to  600  tons,  and  in  1840  to  over  1000  tons. 
In  1827  they  cosimenced  the  mannfactnre  of  Acetic  Acid  for  their  own 
Qse,  in  place  of  cider-rinegar ;  and  in  1830,  that  of  Linseed  OIL  In 
1849  the  firm  pnrchased  from  Rodman  and  Joseph  Wharton  a  lot  in 
Richmond,  having  a  front  of  620  feet  on  Dnke  Street  and  360  on  Hun- 
tington Street,  on  which  there  was  a  White  Lead  factory  already  in 
operation.  The  works  were  much  enlarged,  and  in  addition  to  White 
Lead,  Linseed  Oil,  and  Acetic  Acid,  they  began  the  manufacture  of 
Red  Lead,  Litharge,  Orange  Mineral  and  Sugar  of  Lead,  and  at  a  later 
day  other  paints.  In  August,  1856,  the  firm  of  M.  &  S.  N.  Lewis,  which 
bad  continued  unchanged  for  fifty  years,  was  succeeded  by  that  of  John  T. 
Lewis  ft  Brothers.  Their  present  factory,  on  the  lot  above  mentioned, 
is  very  extensive,  and  they  have  a  capital  invested  of  about  $350,000,  em* 
ploy  90  hands,  and  produce  annually  of  White  and  Red  Lead,  Litharge, 
etc.,  about  4,500,000  pounds;  other  Paints  1,200,000  pounds  ;  Linseed 
Oil  about  60,000  gallons ;  and  of  Vinegar  about  300,000  gallons. 

In  1820  there  were  but  three  establishments  in  the  XTnited  States 
making  White  Lead,  and  their  aggregate  product  did  not  exceed  400 
tons.  Now,  on  the  seaboard  alone,  excluding  several  factories  in  the 
West,  there  are  twelve  which  make  in  the  aggregate  annually  about 
14,000  tons,  or  28,00(^000  of  pounds.  Since  1852,  however,  it  is  be- 
lieved that  there  has  not  been  any  considerable  increase  in  the  quantity 
produced,  or  any  important  addition  to  the  number  of  factories.  In 
that  year  the  White  Oxide  of  Zinc  was  introduced,  which  has  satisfied 
the  increased  demand  for  white  paints  to  the  extent  of  about  6000  tons 
annually.  It  sells  for  about  one-third  less  than  White  Lead,  and  the 
production  is  only  limited  by  the  demand. 


<  ••• » 


Wright  Brothers  ft  Co.,  Umbrella  Manufactory. 

Philadelphia,  in  1860,  had  more  than  one  half  the  whole  capital  that 
was  employed  in  the  United  States  in  the  manufacture  of  Umbrellas 
and  Parasols.  There  were  in  the  city  about  twenty  of  those  establish- 
ments, and  among  them  one  that,  it  is  believed,  was  the  largest  in  the 
world.  We  refer  to  that  of  Wriqht  Brothers  &  Co.,  a  house  that  was 
founded  in  the  year  1820  by  four  brothers — John,  Joseph,  Edmund, 
and  Samuel  Wright,  natives  of  Oxfordshire,  England,  but  who  came  to 
this  country  in  1816,  and  embarked  in  the  business  of  preparing  whale- 
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bone  for  Umbrellas,  to  which  they  added,  in  the  year  named,  the  manu- 
facture of  the  finished  article.  « 

During  the  first  ten  years  of  their  experience  as  manufacturers  of 
Umbrellas,  their  production  did  not  probably  at  any  time  exceed  one 
hundred  per  day  ;  but  for  the  long  period  of  forty-five  years,  with  the 
exception  of  a  few  months,  they  have  kept  their  manufactory  in  opera- 
tion uninterruptedly,  and  in  the  busy  seasons  they  have  produced  from 
twenty-five  hundred  to  three  thousand  Umbrellas  and  Parasols  per  day. 
The  exception  alluded  to  was  during  the  early  part  of  the  late  Rebellion, 
when  finding  the  demand  for  the  articles  of  their  manufacture  had 
almost  ceased,  and  their  five  hundred  employees,  principally  females,  in 
danger  of  suffering  for  want  of  their  accustomed  means  of  livelihood, 
they  converted  their  establishment  into  a  manufactory  of  army  clothing ; 
but  when  their  contracts  with  the  Government,  amounting  to  a  half 
million  of  dollars,  had  been  executed  and  completed,  they  resumed 
their  regular  business,  never  having  lost,  in  any  degree,  their  perfect 
organization. 

The  manufactory  and  sales  rooms  of  this  firm  are  located  at  322  and 
324  Market  Street,  in  a  four  story  building,  owned  by  themselves, 
having  a  front  on  •  Market  Street  of  thirty-six  feet,  and  extending  in 
depth  two  hundred  and  six  feet,  widening  in  the  rear  to  Hudson  Street, 
on  which  the  front  is  sixty-five  feet.  Steam  power  and  a  great  variety 
of  machinery  are  employed  in  all  the  manufacturing  operations,  super- 
seding, to  a  considerable  extent,  hand  labor,  and  thereby  insuring  uni- 
formity of  size  and  strength  in  the  various  parts,  and  giving  to  the 
finished  article  a  beauty  and  accuracy  only  obtainable  by  the  use  of  the 
best  mechanical  means.  But  probably  the  secret  of  the  remarkable 
success  of  this  firm  in  their  department  of  manufactures  may  be  attri- 
buted to  their  advantages  in  procuring,  on  the  most  favorable  terms, 
the  raw  materials  that  are  required. 

Whalebone,  which  was  formerly  a  prominent  article  of  consumption 
in  this  manufacture,  is  now  almost  entirely  superseded  by  rattan  and 
steel,  in  consequence  of  its  great  cost,  caused  by  the  singular  failure 
of  the  whale  fisheries.  To  ensure  a  supply  of  rattans  of  the  requisite 
quality,  possessing  the  necessary  hardness  and  elasticity,  this  firm  have 
established  connections  in  Hamburg,  where  alone  the  best  quality,  that 
is  the  Dutch  East  India  Company's  "  selected,"  can  be  obtained,  and 
their  importations  amount  to  two  hundred  and  fifty  thousand  pounds 
annually,  nearly  all  of  which  they  consume  in  their  manufactures ;  and 
that  which  is  not  suitable  for  their  purpose,  they  dispose  of  to  others, 
especially  chair  and  basket  makers.  They  have  also  fovorable  and 
extensive  connections  established  with  leading  houses  in   Europe, 
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tfaroQgh  whom  tbey  obtain  their  Silks,  Scotch  ginghams,  and  varioua 
other  materiala  direct  from  first  hands,  and  of  which,  in  a  yearly  pro- 
dnction  of  over  a  half  million  of  umbrellas  and  parasols,  g^at  quanti- 
ties are  necessarily  consumed. 

The  head  of  this  firm  is  Samuil  Wriqht,  the  youngest  and  only 
sunriving  brother  of  the  four  who  originally  established  it.  For  many 
years  he  has  been  the  active  manager  of  the  establishment,  and  during 
a  business  career  of  a  half  century,  has  always  been  distinguished  for 
honor  and  integrity  in  his  dealings,  and  liberal  and  enlarged  commer- 
cial views.  Many  of  the  mechanical  improvements  that  give  this  firm 
their  facilities  for  rapid  production,  are  the  ofifspring  of  his  inventive 
genius.  Though  advanced  in  years,  he  continues  an  active  supervision 
of  the  afifairs  of  the  firm,  being  aided  by  his  three  sons,  who  are  now 
associated  with  him. 


Massey,  Collins  ft  Co.*i  Brewery. 

Ths  manufacture  of  Ale  and  Porter  is  an  extensive  business  in  Phila- 
delphia, and  employs  a  capital  of  a  million  and  a  half  of  dollars. 
Though  there  are  no  Breweries  which  will  compare  in  size  with  some  in 
England,  yet  it  has  been  said  by  competent  judges,  that  Philadelphia 
Ale,  for  wholesome  qualities  and  palatableness,  is  superior  to  that  ordi- 
narily made  in  London,  as  no  other  ingredients  enter  into  its  composi- 
tion than  malt,  hops,  and  pure  water.  The  largest  Brewery  at  the 
present  time  in  Philadelphia  is  that  of  Masset,  Collins  &  Co.,  and 
they  are  regarded  as  leading  brewers  throughout  the  whole  country, 
both  by  reason  of  the  extent  of  their  business  and  the  superior  quality 
of  their  manufacture. 

The  Brewery  now  owned  by  this  firm  was  originally  erected  by 
farmers  of  Chester  and  Delaware  counties,  Pennsylvania,  and  trans- 
ferred by  them  to  the  Brewers'  Association  of  Philadelphia.  Subse- 
quently, M.  L.  Dawson,  whose  ancestors  had  been  prominent  brewers 
for  a  period  of  eighty  years,  purchased  the  establishment,  which,  how- 
ever, was  small  compared  with  its  present  size.  Poultney  ft  Massey, 
the  predecessors  of  the  present  firm,  greatly  enlarged  the  buildings  in 
1855,  and  the  present  owners  have  made  important  additions  to  their 
brewing  facilities  in  order  to  meet  the  demand  for  their  popular  malt 
liquors.  The  main  Brewery,  as  now  erected,  is  in  the  form  of  a  hollow 
square  of  one  hundred  and  fifty  feet  each  way,  six  hundred  feet  in  all, 
seven  stories  in  height,  with  extensive  cellars  and  vaults  underneath 
the  whole  eighteen  feet  in  depth. 
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Attached  to  the  Brewery  are  two  malt  hoases,  with  a  capacity  for 
malting  two  hundred  thonsand  bushels  of  barley  per  annum.  The  new 
malt  house  just  erected,  is  one  hundred  and  forty  feet  in  length,  fifty- 
two  feet  in  width,  eight  stories  in  height,  with  five  malting  floors,  and 
cellars  and  sub-cellars  underneath,  twenty-two  feet  in  depth,  which 
extend,  also,  under  the  yard,  furnishing  a  storage  capacity  for  twenty 
thousand  barrels  of  Ale  or  Porter.  In  a  wing  of  this  building,  thirty- 
five  by  thirty,  there  are  six  drying  kilns,  where  the  barley,  after  it  has 
sprouted,  is  dried  rapidly  and  converted  into  malt. 

The  mash  tuns,  in  this  Brewery,  have  a  capacity  for  infusing  twelve 
hundred  bushels  of  malt  daily.  These  are  large  circular  tubs,  with  a 
double  bottom,  the  uppermost  of  which  is  false,  and  pierced  with  nu- 
merous holes,  and  between  the  two  there  is  a  space  of  two  or  three 
inches,  into  which  the  stopcocks  enter  for  letting  in  the  water  and 
drawing  ofif  the  waste.  From  these  tuns,  after  the  starch  has  been  con- 
verted into  sugar,  it  is  drained  into  boiling  coppers,  which,  in  this 
brewery,  are  heated  by  means  of  steam  pipes. 

The  gyles  or  fermenting  tuns,  which  are  large  circular  vats  or  tubs 
bound  with  strong  iron  hoops,  having  in  the  centre  pipes  placed  in  a 
cylindrical  form  called  attemperators,  have  a  capacity  of  holding  seventy- 
five  thousand  gallons,  and  the  storage  vats,  of  which  there  are  almost 
fifty,  are  capable  of  containing  from  two  hundred  to  four  hundred  bar- 
rels each.  But  the  great  feature  of  this  establishment  is  the  extent  and 
depth  of  the  cellars  and  vaults,  where,  in  an  atmosphere  refreshingly 
cool  in  midsummer,  twenty  thousand  barrels  of  the  higher  grades  of 
Ale  and  Porter  can  be  stored  for  maturity,  preparatory  to  shipment  to 
all  the  markets  in  the  United  States,  the  West  Indies,  and  South 
America. 

The  firm  of  Massey,  Collins  &  Co.,  is  composed  of  men  of  long  prac- 
tical experience  and  more  than  average  intelligence.  William  Massey, 
the  senior  partner,  has  been  familiar  with  the  details  of  brewing  from 
boyhood,  both  in  England  and  in  this  country,  and  the  position  and  in- 
fluence of  Mr.  Fbsdebio  Collins  in  the  trade,  are  shown  in  the  fact 
that  he  was  one  of  three  commissioners  selected  by  the  Associa- 
tion of  Brewers,  to  visit  Europe  and  report  upon  the  Excise  laws  ap- 
pertaining to  malt  liquors ;  a  Report  that  has  been  declared,  by  the 
United  States  Revenue  Commissioners,  to  be  one  of  the  ablest  that 
came  under  their  notice,  and  from  which  we  learn  that  the  estimated 
annual  production  of  malt  liquors  in  the  United  States  is  five  millions 
of  barrels,  in  the  manufacture  of  which  twelve  million  bushels  of 
barley  and  fifteen  million  pounds  of  hops  are  required 
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At  Beading,  fifty-eight  miles  from  Philadelphia,  is  aDOther  exten- 
aire  aad  celefaratod  Brewery,  known  as 


Frederiek  Laiier*i  Brewery. 

The  main  huilding  is  of  hrick,  three  stories  high,  haying  a  front  of 
one  hundred  feet,  and  a  depth  of  one  hundred  and  fifty  feet,  with  a 
garden  attached  that  occupies  the  entire  remaining  portion  of  a  block 
four  hundred  by  two  hundred  and  forty  feet  The  cellars  underneath 
are  arched,  and  in  them  are  four  springs  of  excellent  water,  having  a  re- 
markable floW;  which  is  forced  by  means  of  a  steam  pump  into  reser- 
voirs, and  used  for  brewing  fine  Ales.  An  engine  of  thirty  horse- 
power propels  the  machinery,  elevates  the  barley  and  malt,  and  works 
the  apparatus  in  the  mash  tuna  The  Brewery  is  provided  with  all  the 
necessary  puncheons,  refrigerators,  fermenting  tuns,  etc. ,  usual  in  such 
establishments,  and  has  a  capacity  for  producing  forty-five  thousand 
barrels  of  malt  liquors  annually.  The  fermenting  tuns  will  hold  about 
thirty  thousand  gallons.  Under  the  Brewery  are  vaults  capable  of 
storing  two  thousand  barrels ;  but  which  are  used  only  for  racking 
and  storing  the  liquor  that  is  intended  for  immediate  consumption. 
Attached  to  the  Brewery  is  a  malt  house,  which  it  is  proposed  to  enlarge 
at  an  early  day. 

Besides  the  garden  already  mentioned,  which  contains  a  fountain 
and  a  fish-pond  that  is  supplied  with  water  from  springs  in  the  Brewery, 
Mr.  Lauer,  adopting  the  Russian  or  Berlin  system,  has  a  park  of  six 
acres  .of  ground  with  a  handsomely  fitted  up,  shaded  house,  having  a 
veranda  its  entire  length,  and  an  observatory  from  which  a  fine  view 
of  the  city  can  be  had.  Here  are  vaults  quarried  from  solid  limestone 
rock,  for  storing  Stock  Ale,  Brown  Stout,  and  Lager  Beer,  and  having 
a  capacity  for  storing  seven  thousand  barrels.  Here,  also,  is  an 
artesian  well,  which  has  attained  a  depth  of  two  thousand  feet,  and 
though  unfinished,  has  already  cost  $22,D00.  The  water  obtained  from 
it  is  said  to  possess  superior  medicinal  properties ;  but  it  is  proposed 
to  prosecute  operations  until  a  fountain  of  spouting  water  is  obtained. 

This  Brewery  was  established  in  1826,  bj  the  father  of  the  present 
proprietor,  who  emigrated  to  this  country  in  1823,  from  Gleissweiler, 
near  the  Fortress  Landau,  in  the  Palatine.  Its  entire  capacity  in  the 
beginning  was  not  more  than  seven  barrels  a  day,  and  for  several  years 
nothing  was  brewed  here  but  what  is  known  as  the  ordinary  strong 
beer.  In  1831,  the  brewing  of  ale  and  portor  was  commenced,  and 
four  years  subsequently,  the  business  passed  into  the  hands  of  the  son. 
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Frederick  Lauer,  a  man  noted  for  his  remarkable  industry  and  antiring 
energy,  who,  when  the  Brewery  was  m  its  infancy,  rose  every  morn- 
ing at  two  o'clock,  and  finished  the  brewing  by  daybreak,  and  who 
even  now  has  not  abandoned  his  habit  of  early  rising.  In  1862, 
the  Brewers  of  the  United  States  formed  an  association  for  mutual 
protection  and  the  advancement  of  their  interests  ;  and  in  the  first  and 
sabsequent  meetings  which  they  held,  designated  the  **  Brewers'  Con- 
gress," Mr.  Lauer  was  ohosen  as  their  presiding  officer,  and  so  suc- 
cessfully discharged  the  duties  entrusted  to  him  that,  in  the  session 
held  at  Milwaukie,  Wisconsin,  in  1864,  he  was  presented  with  a  silver 
tea  service  and  a  gold-headed  cane,  worth  $1,600.  In  1865,  when  it 
was  resolved  to  send  a  commission  to  Europe  for  the  purpose  of  ascer- 
taining what  the  experience  of  other  countries  had  demonstrated  to  be 
just  and  equitable  in  taxing  malt  liquors  without  injuring  the  manu- 
facture or  diminishing  the  consumption,  Mr.  Lauer  was  selected  as 
one  of  three,  more  especially  to  report  upon  the  Excise  laws  of  the 
German  States. 

This  Brewery  is  now  the  third  in  the  State  of  Pennsylvania  in  the 
amount  of  its  production,  and  among  the  first  in  the  reputation  of  its 
products  for  excellence  in  quality. 


» » 


Comelins  &  Baker's  Chandelier  Manufactory, 

Is  believed  to  be  in  its  special  line  without  an  equal  in  Europe  or 
America.  The  origin  of  this  establishment  dates  back  nearly  to  the 
commencement  of  the  present  century.  It  was  then  a  small  workshop, 
employing  two  or  three  journeymen ;  now  it  is  an  immense  factory, 
requiring  as  its  motive  power  several  hundred  workmen,  and  two  large 
steam  engines.  The  operations  are  in  fact  conducted  in  two  extensive 
buildings,  located  in  different  parts  of  the  city,  but  they  are  so  man- 
aged in  order  and  system  as  to  constitute  but  one  factory.  A  tele- 
graphic wire,  laid  principally  6n  poles  erected  at  the  expense  of  the 
firm,  forms  a  medium  for  instantaneous  communication  between  the 
two  ;  and  the  state  of  forwardness  of  any  work  can  be  ascertained  with 
almost  as  much  facility  as  if  it  were  in  different  parts  of  the  same 
building.  The  Cherry  street  factory  is  an  immense  structure,  five 
stories  high,  built  in  the  form  of  a  hollow  square,  and  is  entirely  fire 
proof.  The  floors  are  of  brick  ;  the  stairs  and  window-sashes  of  iron, 
and  the  roof  of  slate  and  iron — ^not  a  pound  of  nails  nor  a  particle  of 
wood  having  been  used  in  its  construction.  Each  distinct  process  has 
its  room  or  department,  and  every  grade  of  workmen,  fh)m  the  common 
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laborer  to  the  artist  and  chemist,  is  needed  in  the  rarioiis  departments. 
In  this  miniature  worid»  too,  ahnost  erery  nationality  on  the  globe  is 
represented. 

To  describe  the  processes  necessary  in  the  mtttufactare  of  the  Lamps, 
Chandeliers,  and  Qss  fixtures,  as  conducted  in  this  establishment,  would 
require  more  space  than  we  can  appropriate  to  the  subject  Briefly, 
however,  we  may  state,  that  the  successive  processes  in  the  formation 
of  an  ornamental  article  from  brass  occur  in  the  following  order :  The 
design  is  first  modeled  in  a  mass  of  prepared  wax.  Each  modeler 
in  the  establishment  mentioned  has  a  private  room,  and  every  facility 
given  him  in  the  production  of  his  patterns.  Immense  sums  have  been 
expended  by  this  firm  in  procuring  appropriate  designs  ;  and  probably 
no  other  house  in  the  world  possesses  such  a  rare  collection.  When  the 
pattern,  which  is  frequently  the  work  of  weeks,  is  finally  completed,  it 
goes  into  the  hands  of  the  caster,  who  makes  a  mould  of  it  in  brass, 
which  is  sqpt  to  the  "  chaser,"  and  finally  finished  and  elaborated  into 
the  dignity  of  a  standard  pattern,  from  which  the  caster  may  multiply 
sxk  infinity  of  copies.  It  is  one  of  the  advantages  which  Philadelphia 
has  for  the  manufacture  of  Ornamental  Brasswork,  that  the  sand  found 
in  the  vicinity  of  the  city  Is  of  so  fine  a  character  as  to  require  no  sifting 
for  use,  and  the  finest  castings  are  easily  made  without  the  intervention 
of  white  metal.  Thus,  the  shrinkage  and  variation  of  size  between  the 
white  metal  pattern  and  the  brass  casting,  often  found  to  exist  in  east- 
ings made  from  the  former,  is  avoided,  and  the  register  of  the  two  sides 
of  a  branch,  or  other  portion  of  a  Chandelier  or  Gas  bracket  requiring 
to  be  fitted  together,  is  more  perfect  than  it  otherwise  would  be.  The 
brass  pattern,  too,  takes  a  sharper  and  more  decisive  chasing  than  white 
metal ;  and  all  that  is  required  to  be  done,  after  the  castings  leave  the 
foundry,  is  to  file  off  the  very  small  amount  of  superfluous  metal  retained 
in  the  casting,  and  fit  the  parts  together. 

The  articles,  after  leaving  the  filing  room,  in  which  about  one  hun- 
dred men  are  employed,  are  sent  to  the  dipping  rooms,  where,  by 
means  of  acids  apd  various  chemical  ordeals,  a  rich,  pale  gold  color  is 
imparted  to  the  brass. 

In  the  dipping  process,  as  pursued  in  these  works,  great  modifications 
are  made  in  the  character  and  strength  of  the  acids  used.  It  was  found 
that,  from  the  variation  of  temperature  at  Philadelphia,  ranging  as  it 
does,  from  below  zero  in  the  winter,  to  96^  and  98°  in  the  shade  in  the 
summer,  nitric  acid  became  unmanageable  during  the  hot  season,  as  its 
fumes  were  given  off  so  rapidly  as  to  injure  the  health  of  the  workmen. 
The  accurate  scientific  knowledge,  however,  brought  to  bear  upon  this 
point— one,  too,  involving  the  very  existence  of  the  trade,  except  at  a 
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frightful  destruction  to  haman  health  and  life — has  obviated  every  diffi- 
culty, adapted  the  acids  to  the  temperature,  and  the  dipping  department 
is  comparatively  free  from  noxious  fiimes,  even  under  the  highest  of  the 
above  temperatures.  The  result  is  equally  satisfactory  as  regards  the 
color  of  the  work  when  dipped,  some  novel  effects  being  produced,  and 
a  singular  purity  of  color  obtained. 

From  the  dipping  rooms  the  articles  are  removed  to  the  burnishing 
room,  where  a  high  polish  is  given  to  the  prominent  parts  of  the  work 
by  means  of  tools  (which  consist  either  of  highly  polished  steel,  or  a 
very  hard  material  called  blood-stone)  dipped  freely  into  a  cup  of  small 
beer.  After  the  brass  is  burnished  it  is  again  cleansed  by  means  of 
acids,  and  finally  washed  in  hot  water,  the  heat  of  which  soon  causes  the 
work  to  dry ;  it  is  then  thrown  into  a  trough  containing  bookbinder's 
paper  shavings,  which  complete  the  drying.  The  work  is  then  ready  for 
lacquering.  The  lacquering  is  of  the  utmost  importance,  and  requires 
the  lacquer  to  be  scientifically  made  and  skilfully  applied  to  ensure  a 
rich  and  lasting  gold  color  unaffected  by  the  action  of  the  atmosphere. 
In  this  process  the  house  to  which  we  have  referred  has  made  consider- 
able improvements.  It  was  found  that  the  lacquers  made  after  the 
English  formula  lost  color  very  quickly  from  the  extremes  of  tempera- 
ture already  noted ;  and  that  during  the  months  of  July  and  August, 
wh^  the  dew  point  of  the  barometer  is  reached  in  Philadelphia,  the  red- 
lacquered  work  always  streaked  in  the  direction  of  the  marks  of  the 
spinning  tool  on  the  broad  surface  of  metal.  After  a  series  of  experi- 
ments, carried  through  several  months,  this  firm  succeeded  in  making  a 
lacquer  which  is  quite  permanent  under  any  variation  of  temperature. 

As  the  work  is  usually  made  in  numerous  parts,  the  fitting  of  these 
constitutes  an  important  branch  in  such  an  extensive  establishment. 
One  room  is  occupied  entirely  by  a  number  of  men  who  are  constantly 
employed  in  fitting  together  such  Gas- work  as  Chandeliers,  Pendants, 
Brackets,  etc. ;  another.  Girandoles  and  Candelabras ;  and  a  third,  the 
namerous  class  of  Solar  Lamps  designed  for  standing  upon  the  table  or 
for  being  suspended  from  the  ceiling  or  against  the  wall.  From  all 
these  apartments  the  goods  are  taken  to  meet  once  more  in  the  packing 
room  previous  to  bidding  a  final  farewell  to  their  birthplace,  and  starting 
for  their  port  of  destination,  which  often  is  Cuba,  South  America,  the 
Oanadas,  and  sometimes  China  and  India. 

Besides  the  rooms  in  which  these  leading  processes  are  conducted, 
there  are  numerous  others  devoted  to  special  purposes.  Some  ot  the 
ornamental  work  is  painted  in  parti-colors  to  please  fanciful  tastes ;  some 
laTNTonzed  with  different  shades,  while  other  work  is  tastefbUy  enamelled 
or  eovered  with  a  coating  of  fine  gold.    Each  of  these  processes  has  its 
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appropriate  department.  There  are  also  rooms  devoted  to  glass  cutting, 
grindiDg,  and  polishing,  and  rooms  appropriated  to  the  workers  in 
artistic  bronze ;  while  others  are  occupied  by  those  who  are  employed 
at  damask  work,  in  which  the  chief  agents  are  lacquer  and  acids.  In 
the  prosecution  of  such  an  immense  business  there  is  necessarily  a  vast 
deal  of  turning  of  metals.  Many  hands  are  constantly  employed  cutting 
screws,  a  branch  in  which  considerable  care  and  skill  are  requisite.  All 
the  screws  of  the  different  classes  that  are  turned  out  of  this  establish- 
ment are  made  of  one  size.  If  a  branch  of  a  chandelier  exported  by 
this  house  to  China  should  find  its  way  to  Russia,  it  would  fit  exactly 
into  any  of  the  chandeliers  in  the  Kremlin. 

The  success  which  has  attended  the  operations  of  this  firm  is,  no 
doubt,  due  in  part  to  the  natural  advantages  of  Philadelphia  for  this 
manufacture  ;  in  part  to  the  large  capital  which  the  firm  control,  ena- 
bling them  to  procure  the  most  perfect  machinery,  as  well  as  purchase 
raw  materials  on  the  most  favorable  terms ;  but  especially  would  we 
ascribe  it  to  the  constant  attention  paid  by  the  managing  partners  to 
the  scientific  principles  of  Metallurgy,  Chemistry,  and  Mechanism. 

Mr.  Wallis,  an  accomplished  Englishman,  in  his  report  on  the  Industry 
of  the  United  States,  does  full  justice  to  the  scientific  attainments  of  the 
members  of  this  firm,  and  observes  that  **  the  system,  order,  and  accu- 
racy, which  prevail  throughout  the  establishment  is  full  evidence  of  the 
influence  of  a  mind  reaching  as  far  beyond  the  ordinary  traditions  of  the 
workshop  and  foundry  in  the  scientific  sense  as  in  the  practical  result  it 
goes  beyond  the  mere  dilbttanteism  of  speculative  science  sans  applica- 
tion." 

To  mention  the  master  pieces  which  have  gone  forth  from  the  estab- 
lishment of  Cornelius  &  fiaker,  and  are  now  decorating  halls  and 
churches,  public  and  private  buildings,  would  extend  our  article  to  an 
unreasonable  length.  The  apparatus  which  lights  the  Hall  of  Repre- 
sentatives at  Washington  was  made  by  them,  and  also  that  of  the  Senate 
Chamber,  which  contains  two  thousand  five  hundred  burners,  but  so 
arranged  that  all  can  be  lighted  instantaneously.  All,  or  nearly  all, 
the  Capitols  of  the  different  States  contain  specimens  of  their  manufac- 
ture, and  many  of  them  are  remarkable  for  their  size  and  elegance. 
The  chandeliers  and  brackets  of  the  Capitol  at  Columbus,  Ohio,  contain, 
among  their  embellishments,  statuettes  of  Prudence,  Science,  Commerce, 
Liberty,  America,  modeled  and  bronzed  in  the  highest  style  of  art. 
The  chandelier  of  the  Hall  of  Representatives  at  Nashville,  Tennessee, 
is  fifteen  feet  In  diameter,  and  appropriately  decorated  with  the  pro- 
ducts of  the  State — corn,  cotton,  tobacco  plants,  etc.  The  Gas  fixtures 
in  the  Academies  of  Music  in  Philadelphia,   Boston,   and  Brooklyn, 
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were  also  made  here.  The  chandeliers  hanging  in  the  auditoriums  of 
the  two  first  mentioned  are  said  to  be  the  largest  in  the  world,  being 
sixteen  feet  in  diameter,  and  twenty-five  long,  and  have  two  hundred 
and  forty  burners.  The  new  theatres  in  Philadelphia,  in  Chestnut,  Arch, 
and  Walnut  streets,  are  lighted  by  chandeliers  from  this  establishment. 
The  firm  of  Cornelius  &  Baker  is  now  composed  of  Robert  Cornelius 
and  Isaac  F.  Baker,  Wm.  C.  Baker,  Robert  0.  and  John  C.  Cornelius. 
They  usually  employ  about  eight  hundred  workmen. 


<  •  »• » 


Wilson,  Childs  ft  Co/s  Army  Wagon  Manufactories, 
Deserve  a  place  among  the  remarkable  Manufactories  of  Philadelphia, 
as  they  are  probably  the  largest  works  of  the  kind  in  the  United  States. 
Their  history  is  briefly  as  follows : 

In  1829,  D.  Q.  Wilson,  a  wheelwright,  and  Mr.  J.  Childs,  a  black- 
smith, formed  a  copartnership  for  making  Farm  Wagons,  Carts,  etc.,  and 
opened  shops  for  the  purpose,  at  the  corner  of  St.  John  and  Button- 
wood  streets.  By  fidelity  in  workmanship,  and  prompt  attention  to 
business,  their  products  soon  became  in  demand  in  all  parts  of  the 
country,  especially  in  the  Southern  States,  where  their  plantation 
wagons  were  in  the  highest  favor.  They  embarked  largely  in  con- 
structing Army  Wagons  for  Government  use,  and  the  first  Army 
Wagon  made  after  the  present  improved  pattern  designed  by  General 
George  H.  Crosman,  now  Assistant  Quartermaster  General  at  Phila- 
delphia, was  built  by  them.  Every  part  of  these  wagons  is  made  with 
the  same  exactitude  of  dimensions  as  the  Gun  Carriage  of  a  park  of 
Artillery,  and  their  utility  was  especially  demonstrated  in  the  Expe- 
dition to  Utah,  where  they  traversed  the  roughest  roads  for  thousands 
of  miles,  without  the  breakage  of  any  important  part.  In  1860  Mr. 
Wilson  died,  much  regretted  by  his  associates,  leaving  however,  a  son, 
William  M.  Wilson,  who  now  creditably  represents  his  interest  in 
the  firm. 

During  this  period,  the  original  works  were  enlarged  from  time  to 
time,  but  it  was  soon  found  that  the  premises,  though  containing  two 
hundred  and  thirty  feet  on  Buttonwood  street,  and  one  hundred  and 
thirteen  feet  on  St.  John  street,  were  too  small  to  accommodate  the 
increasing  business.  In  1850,  they  purchased  a  manufactory,  erected 
by  Mr.  Simons,  and  additional  property,  comprising  in  all  a  square  on 
both  sides  of  Second  street  and  Lehigh  Avenue,  containing  two  hun- 
dred and  sixty  by  five  hundred  feet,  or  over  six  acres.  The  square  on 
the  west  side  of  Second  street,  is  now  nearly  covered  with  buildings. 
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There  is  a  main  building,  two  hundred  and  fifty  feet  l6ng,  with  a  front 
of  fifty  feet,  used  mainly  for  Painting,  Yamishing  and  storage  purposes. 
The  wheel  and  body  shop  is  one  hundred  by  forty-six  feet,  three  stories 
high  ;  the  Blacksmith  Shop  is  two  hundred  by  thirty-five  feet,  the 
Saw  Mill,  Engine  house  and  Machine  shops,  is  eighty  by  forty-five  feet, 
three  stories  high  ;  the  Running  gear  shops,  one  hundred  by  forty-five 
feet,  and  besides  these  there  are  numerous  auxiliary  buildings.  On  the 
east  side  of  Second  street  is  a  Saw  Mill,  fifty  by  seventy-five  feet,  but  ' 
the  greater  portion  of  the  square,  which  is  five  hundred  by  two  hun- 
dred and  forty-eight  feet,  or  nearly  three  acres,  is  occupied  as  a 
Lumber  yard.  Here  is  kept  at  all  times  an  immense  sto6k  of  lumber, 
amounting  at  times  to  two  million  feet  of  hard  wood  planks  and 
boards,  thirty  thousand  hubs,  and  five  hundred  thousand  spokes. 
These,  before  being  used,  are  thoroughly  seasoned  from  one  to  five 
years,  the  usual  allowance  being  one  year  for  every  inch  in  thickness. 
The  hubs  are  made  chiefly  from  black  locust  trees,  sawed  into  suitable 
lengths,  and  before  being  put  away  to  season,  the  bark  is  removed,  and 
a  hole  bored  in  the  centre  to  facilitate  the  seasoning  process.  In  the 
store-rooms  the  firm  also  keep  a  large  stock  of  finished  work,  including 
cart  and  wagon  bodies,  and  several  thousands  of  wheels. 

These  works  have  the  capacity  of  turning  out  one  hundred  and  fifty 
army  wagons  in  a  week,  without  interfering  materially  with  the 
regular  business,  in  Farm  and  Plantation  wagons.  The  firm  of  Wilson, 
€hilds  &  Co.,  have  an  established  reputation  for  reliability,  and 
their  aggregate  trade  amounts  to  hundreds  of  thousands  of  dollars  per 
annum. 


Fitler,  Weaver  ft  Co.'s  Cordage  Worlcs, 

Are  the  most  extensive  in  Philadelphia,  and,  with  probably  two  excep- 
tions, the  largest  in  the  United  States.  They  are  also  among  the  oldest 
established  rope  manufactories  in  this  country,  having  been  founded  by 
Michael  Weaver  in  1817.  At  that  period,  cordage  spinning  was  carried 
on  in  the  primitive  way,  and  gangs  of  rigging  were  laid  by  band,  the 
neighbors  being  called  in  to  assist.  Subsequently  horse  power  was 
employed  for  this  purpose,  but  it  was  not  until  recently  that  steam 
power  was  applied,  by  means  of  which  large  Marline  Ropes  are  now 
made  with  the  sume  facility  as  twines.  In  fact,  so  great  has  the  pro- 
gress been,  that  now  a  gang  of  rigging  suited  for  the  largest  vessel  in 
the  Government  Marine  can  be  finished  and  delivered  within  three  days 
after  receipt  of  the  order.    The  original  Rope  Walk,  with  its  hand  spin- 
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niog  apparatus,  is  still  in  use  by  the  present  firm,  who,  however,  have 
introduced  a  Corliss  engine  of  forty  horse  power,  and  made  other  im- 
provements that  adapt  it  to  finishing  fine  cordage.  In  1847,  Edwin  H. 
FiTLSB  became  connected  with  the  firm  then  carrying  on  the  business, 
and  possessing  executive  talents  of  a  high  order,  soon  made  his  influ- 
ence felt  in  the  firm's  affairs.  He  saw  that,  for  want  of  a  mill  possess- 
ing improved  machinery,  the  trade  of  the  South  and  West  was  passing 
through  Philadelphia  to  the  New  York  and  Eastern  manufactories,  and 
he  urged  upon  his  partners  the  erection  of  works  that  would  compete 
with  aqy  in  the  United  States.  These  were  begun  and  finished,  but 
within  ten  days  after  their  completion,  were  destroyed  by  fire.  Another 
and  larger  factory  was  immediately  erected  on  the  former  site,  at  G^r- 
mantown  road  near  Turner's  lane,  but  this  also  was  burned  in  July, 

•  1866.  Within  four  months,  another  mill  was  erected  in  accordance 
with  plans  drawn  by  Mr.  Fitler,  and  this  is  now  without  doubt  the  finest 
and  most  conveniently  arranged  Cordage  Factory  in  the  United  States. 
The  main  building  is  of  brick,  three  stories  high,  one  hundred  and 
eighty-four  feet  long,  and  fifty-eight  feet  wide.  There  are  also  attached 
an  engine-room,  which  contains,  besides  the  engine,  two  steam  fire 
pumps,  a  boiler-room,  and  a  machine  shop  twenty-four  by  forty-six 
Ibet  All  these  buildings  are  of  brick,  with  gravel  roofs.  The  factory 
i^  warmed  by  steam  and  lighted  by  gSiS,  and  every  precaution  is  taken 
to  guard  against  fire.  There  are  iron  water  pipes  with  cocks  and  hose 
on  every  floor.  On  the  top  of  the  Hoisting  Machine  is  a  tank  contain- 
ing five  thousand  gallons  of  water,  supplied  from  the  City  Reservoir, 
and  a  large  well  in  the  rear  of  the  engine-room.  The  steam-boilers 
are  enclosed  by  brick  walls,  and  the  tar-boiling  apparatus  is  heated  by 
steam.  In  the  main  building  are  all  the  machines  of  modern  construc- 
tion that  are  best  suited  to  spinning  and  preparing  rope  and  cordage. 
The  machinery  iS  propelled  by  a  Corliss  engine  of  two  hundred  and 
fifty  horse  power,  and  has  a  capacity  for  performing  work  that  would 
have  required  by  the  old  process  of  hand-spinning  at  least  a  thousand 
men.     Extending  at  right  angles  from  the  factory  proper,  is  a  rope- 

'  walk  thirteen  hundred  feet  long,  and  on  the  premises  are  numerous 
buildings  auxiliary  to  the  business.  It  is  probable  that  the  cost  of  this 
factory  and  its  machinery  was  not  less  than  a  quarter  of  a  million  of 
dollars.  About  three  hundred  men  are  employed  in  the  two  factories, 
which  consume  each  day  from  sixty  to  seventy  bales  of  Manilla,  Rus- 
sian and  American  Hemp,  and  produce  about  seven  tons  of  Rope  and 
Cordage  daily,  or  4,500,000  pounds  per  annum.  The  facilities  for 
manufacturing  are  so  complete,  and  the  machinery  so  perfect,  that  the 
Cordage  cannot  be  surpassed  in  quality  by  any  made  in  the  world. 
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Edwin  H.  FitiiIB,  who  is  now  the  Benior  partner  in  the  firm,  and 
principal  owx^r  of  the  works,  is  a  native  of  Philadelphia,  having  been 
bom  in  the  district  of  Kensington  in  1825.  He  belongs  to  the  ener 
getic  and  progressive  order  of  manufacturers,  of  whom  it  is  often  said 
that  Philadelphia  has  too  few.  He  has  established  a  private  tele- 
graphic wire  from  the  store  on  Water  street  to  the  Factory,  which 
passes  directly  through  his  house  in  the  city,  by  means  of  which 
not  only  orders  and  business  reports,  bnt  private  and  domestic  mes- 
sages can  be  transmitted  by  telegraph. 

The  system  he  has  organized  is  so  complete  that  the  affairs  of  a  vast 
and  complicated  business  are  managed  with  the  minimum  of  trouble 
and  labor.  Every  evening,  an  account  of  the  various  kinds  of  hemp 
on  hand  is  taken,  and  the  quantity  of  the  different  sizes  of  rope  in  store 
is  made  up,  and  thus  every  morning  he  has  a  complete  and  exact . 
report  of  the  state  of  affairs  ready  for  his  guidance  during  the  day. 
Every  morning. also,  the  report  of  the  night-watchmen,  registered  on 
their  tell-tale  clocks,  is  submitted,  and  their  fidelity  in  the  discharge  of 
their  duties  examined. 

Among  the  minor  but  nevertheless  novel  and  useful  items  of  count- 
ing-house management,  is  a  Diary  or  daily  journal  of  events.  For 
nearly  twenty  years  this  firm  have  kept,  in  an  appropriate  book,  a 
record  of  each  day's  events,  including  an  abstract  of  every  important 
business  conversation,  a  copy  of  every  telegraphic  despatch  sent  or 
received,  and  of  all  orders  and  purchases ;  and  its  utility,  especially 
in  cases  where  options  or  refusals  have  been  given  for  a  limited  time, 
has  been  frequently  demonstrated. 

Messrs.  Fitler,  Weaver  &  Co.,  have  a  large  warehouse  at  23  North 
Water  street,  for  the  sale  of  their  cordage,  in  connection  with  which  is 
a  store  containing  a  full  and  complete  stock  of  Naval  supplies. 
Besides  these,  they  occupy  four  other  stores  for  storage  purposes. 

The  partners  in  the  firm  are  Edwin  H.  Fitlsb,  Miohasl  Weaver, 
and  CoNEAD  F.  Clothixb. 
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Thomas  Sparks's  Shot  Factory, 

Sometimes  known  as  the  Southwark  Shot  Tower,  is  one  of  the  old 
landmarks  in  Philadelphia.  It  is  located  in  Carpenter  street,  in  the 
Second  Ward,  and  was  founded  in  1808,  by  Cousland,  Bishop  &  Sparks, 
whose  Patent  Shot  was  celebrated  in  the  early  part  of  the  present  cen- 
tary.  Mr.  John  Consland  was  a  Plumber  at  a  time  when  that  branch 
of  business  was  shared  by  but  two  or  three  in  Philadelphia. 

The  introduction  of  the  Schuylkill  water  in  1799,  gave  the  plumbing 
business  a  great  impetus,  and  Mr.  Cousland,  one  of  the  most  active  in 
it,  removed,  in  1801,  from  South  or  Cedar  street,  between  Front  and 
Second,  to  Parmer's  Row,  now  Godley's  Row,  on  Granite  street.  In 
1803  he  entered  into  partnership  with  John  Bishop,  another  plumber ; 
and  their  apprentice,  Thomas  Sparks,  a  young  man  of  great  fidelity 
and  diligence,  was  when  of  age  taken  into  partnership.  At  this  period 
the  principal  establishment  of  the  firm  was  at  49  South  Wharves. 

On  the  4th  of  July,  1808,  the  comer  stone  of  the  present  Phila- 
delphia Shot  Tower  was  laid,  and  the  work  of  erection  rapidly  pushed 
forward.  The  structure  is  one  hundred  and  eighty  feet  in  height 
The  principal  supervision  of  this  department  of  their  business  devolved 
upon  Mr.  Sparks  ;  and  the  shot  made  at  these  works  became  in  great 
demand. 

Mr.  Sparks  continued  the  manufacture  alone  until  1818,  when  be 
associated  with  him  his  brother,  Richard  Sparks.  This  partnership, 
however,  was  soon  terminated  by  the  decease  of  Richard  Sparks,  who 
fell  a  victim  to  the  yellow  fever  in  1821 ;  and  for  many  years  Mr. 
Thomas  Sparks  carried  on  the  business  without  a  partner.  In  1838, 
however,  he  associated  with  him  his  nephew,  Thomas  Sparks,  Jr.,  a 
son  of  Richard,  under  the  firm  style  of  Thomas  &  Thomas  Sparks,  Jr., 
which  continued  until  1854,  when  the  senior  relinquished  active  busi- 
ness. 

During  his  active  and  useful  life  Mr.  Sparks  held  several  offices  of 
public  trust.  He  was  for  many  years  a  Commissioner  of  the  District 
of  Southwark,  and  President  of  the  Board  of  Commissioners  ap- 
pointed by  the  commonwealth  of  Pennsylvania  to  superintend  the 
erection  of  the  Eastern  Penitentiary.  He  was  also  a  Director  in 
several  Railroad  and  Insurance  companies,  and  for  many  years  was 
President  of  that  admirably  managed  institution,  the  Southwark  Bank. 
He  did  not  however  survive  long  his  retirement  from  active  business, 
and  on  May  15th,  1855,  departed  this  life,  universally  regretted  as  a 
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MAXUFACT0KIX8  OF  PHtLADSLPHIA. 


Jokn  Bmiid'8  Marble  Works, 

Itt  PliQadelpliia^  are,  for  their  extent  and  improTed  machinery,  the  mpst 
ai>laU»  of  iheir  kind  in  the  United  States. 

Tti«  n<^w  mill  recimtlj  erected  at  Locust  street  wharf,  on  the  Schuyl- 
kitl  riv«r»  ia»  with  one  exception,  the  largest  in  this  country,  and  if 
^ttippiNl  to  its  ftill  capacity  would  exceed  in  working  capacity  any  in 
lh#  w^mtM.  The  building  is  two  hundred  and  fifty-five  feet  long, 
«^Yf^a|y^vi»  feet  wide,  and  when  completed  according  to  the  original 
ydan  it  will  contain  gangs  of  saws  and  rip  saws  that  will  be  capable  of 
tMwiu^  one  hundred  thousand  cubic  feet  of  Marble  in  a  year.  The 
iMactun^rv  includes  all  the  latest  improvements,  such  as  the  Tingley 
JMm$  >V#d  JfhHon,  and  Merriman^s  Patent  Gang,  and  others  original 
wtlh  lk#  proprietor.  But  the  special  feature  of  this  mill  is  the  adap- 
ialiM  ^MT  the  Snglish  Steam  Travelling  Crab,  by  the  use  of  which  a 
M^  stf  Marble  ean  be  taken  from  the  hold  of  a  vessel  at  the  wharf 
and  |Uac^  directly  under  the  Saw  gang  without  the  intervention  of 
laaiiua)  labor.  This  remarkable  machine  has  been  employed  for  carry- 
ixk$  h«4^vy  wei^^ts  in  factories  of  a  different  description,  but  its  use  in  a 
MarbW  MUl  is,  we  believe,  original  with  Mr.  Baird. 

'liia  erection  of  this  extensive  Mill  is  destined  to  mark  the  beginning 
of  an  era  of  which  the  influeiice  will  be  felt  in  all  the  wide  ramifications 
ttf  the  Marble  business.  It  is  the  first  attempt  to  introduce  into  this  trade 
Ike  principle  of  subdivision  or  limitation  to  specialities  which,  in  the 
KunUture  and  other  branches  of  manufactures,  has  operated  gpreatly  to 
ihe  advantage  of  consumers.  It  is  well  settled  that  those  who  have 
maohinery  and  facilities  for  producing  at  one  operation  a  hundred  sets 
of  any  article,  whether  of  wood,  iron,  or  marble,  can  produce  them  at 
one  (V^urlh  lens  cost  than  those  whose  capabilities  are  limited  to  one 
piece  of  the  aame  sixe.  By  the  system  which  he  has  introduced  into 
bin  Worka,  the  completeness  of  the  machinery,  and  the  consequent 
ei^ouomy  of  time  and  material,  Mr.  Baird  will  be  enabled  to  supply 
Marble  workers  with  Grave-stones,  Plinths,  and  other  stock  of  standard 
sIscM,  nearly  flulahed,  at  a  little  if  any  advance  upon  the  price  they 
have  heretofore  paid  for  the  same  material  in  the  rough.  Marble 
dU'eot  (torn  Leghorn  can  be  brought  to  his  wharf,  and  placed  under 
the  saw  gangs,  at  a  saving  of  all  transit  duties  and  transhipment 
charges,  that  have  heretofore  amounted  to  more  than  the  original  cost 
in  the  block ;  and  in  providing  a  depot  where  those  who  have  not 
Hhuilar  A\ciUtles  can  participate  in  the  advantages,  Mr.  Baird  has  sup- 
pliiui  a  national  want,  and  conferred  an  economical  benefit  not  only 
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opon  the  dealers  in  niaTUe.  bat  upon  the  consoaiers  is  Hs  Tmriooe 
forms. 

In  additioii  to  this  mmmmoth  mOl,  Mr.  Baird  owns  and  operates  the 
weli-known  Works  od  Ridge  ATenae,  aboTe  Spring  Garden  street^ 
and  is  nov,  or  was  recently,  interested  as  owner  of  similar  works  in 
Baltimore. 

Mr.  John  Baird,  the  proprietor  of  these  mills,  though  bom  in  Ire- 
land, has  been  a  resident  of  Philadelphia  almost  from  infancy.  He 
has  been  identified  with  the  working  of  marble  since  1841.  when  he 
embaiked  in  the  basiness  on  Ridge  Arenne,  above  Spring  Garden 
street,  where  he  achieved  a  distinction  and  success  that  placed  him 
foremost  in  his  pursuit  in  the  Union.  In  1846  he  erected  at  this  loca- 
tion  the  second  steam  mill  in  Philadelphia,  and  adopted  a  new  prin* 
ciple  in  the  application  of  power  to  the  sawing  of  marble,  known  as 
the  Crank  Action  or  Pitman  Motion,  the  superiority  of  which  over  the 
old  pendulum  mills  was  so  manifest  that  all  the  marble  ftietories  in 
Philadelphia,  and,  with  few  exceptions,  all  in  the  United  States,  have 
been  rebuilt  or  remodelled  on  this  plan.  He  has  always  occupied  the 
position  of  vanguard  in  the  march  of  improvement,  and  incurred  the 
risks  of  experiments  that  others  might  have  a  safe  road  in  which  to 
follow.  He  was  among  the  first  to  adopt  the  modern  method  of  feed- 
ing saws  and  regulating  their  motion,  and  is  himself  the  originator  of 
improveiaents  that  made  his  mill  the  wonder  of  the  trade  for  its 
efficient  action.  It  has  been  said  by  competent  judges,  that  no  marble 
mill  in  the  world  of  equal  capacity  has  performed  so  much  work  as  his 
within  the  same  period  of  time. 

For  many  years  Mr.  Baird  was  the  principal  consumer  of  Italian 
"marble  in  the  Philadelphia  market,  his  purchases  for  a  series  of  years 
amounting  to  twenty-four  thousand  cubic  feet  annually.  This  he  has 
converted  into  various  beautiful  forms  for  the  ornamentation  of  dwell- 
ings and  cemeteries,  and  some  of  the  most  beautiful  specimens  of  the 
Phidean  art  of  which  this  country  can  boast  are  the  products  of  his 
workshops.  It  has  been  bis  practice  not  only  to  secure  the  best  native 
and  foreign  artists  in  carving  and  designing,  and  to  stimulate  their 
ambition  by  rewards  and  liberal  remuneration,  but  to  encourage  the 
study  and  practice  of  both  these  arts  by  establishing  schools  for  the 
benefit  of  his  apprentices.  The  fruits  of  his  enterprise  in  this  respect 
may  be  seen  in  his  Mantel  Warerooms,  and  in  the  Monuments  and 
Tombs  which  adorn  our  Cemeteries.  His  warerooms  contain  upward 
of  one  hundred  and  thirty  different  patterns  of  Marble  Mantels,  made 
from  all  varieties  of  marble,  common  and  rare,  from  the  clouded  Penn- 
sylvania to  the  Carrara  statuary.     The  designs  in  most  instances  are 
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original,  and  the  carving  on  the  most  costly  renders  them  worthy  of  a 
place  among  the  chef-d^cemrrea  of  the  art.  During  his  business  career 
of  more  than  a  quarter  of  a  centary,  he  has  supplied  many  of  the 
most  magnificent  specimens  of  monumental  art  that  adorn  the  resting 
places  of  the  dead  throughout  the  Union,  and  he  was,  we  believe,  the 
originator  of  the  Mausoleums,  or  tombs  above  ground,  which  are  in 
favor  especially  in  marshy  districts  of  the  Southern  States. 

In  this  connection  it  may  be  proper  to  advert,  as  a  fitting  conclusion 
to  our  notice  of  the  remarkable  manufactories  of  Philadelphia,  to  a 
matter  of  great  importance  to  manufacturers,  and  to  which  Mr.  Baird's 
enterprise  in  establishing  a  mammoth  mill  on  the  Schuylkill  river  has 
given  prominence.  Before  embarking  in  this  enterprise  he  made  a 
careful  examination  of  the  respective  advantages  ofifered  by  different 
localities  for  manufacturing  operations,  and  decided  that  the  banks  of 
the  Schuylkill  river,  below  Chestnut  street  bridge,  are  superior  to  them 
all.  Mr.  Freedley,  in  his  work  on  the  Manufactures  of  Philadelphia 
in  1867,  remarks — "  It  is  probable  that  the  west  bank  of  that  river, 
from  Chestnut  street  to  Gray's  Ferry,  is  the  best  site  in  America  for 
the  location  of  Iron  Works  and  large  Steam  Manufactories  of  all  kinds. 
There  the  proprietors  of  such  works  can  obtain  at  all  times  a  supply 
of  the  best  workmen  without  the  complications  that  result  from  the 
relations  of  landlord  and  tenant,  where  dwellings  must  be  provided  for 
the  operatives.  It  is  always  best  that  manufacturers  should  have  no 
other  relations  with  their  workmen  than  simply  that  of  employer  and 
employee.  There,  also,  manufacturers  are  not  only  independent  of  the 
extortion  of  transportation  companies,  but  have  the  advantage  of 
numerous  competing  lines.  The  river  itself  is  always  accessible  for 
vessels  not  drawing  more  than  twenty  feet  of  water,  while  along  its 
banks  is  the  Junction  Railway,  a  neutral  organization,  that  connects 
with  the  four  great  lines  of  railway  leading  to  the  North,  West,  and 
South.  How  important  this  consideration  is,  has  been  painfully 
realized  in  many  instances  by  manufacturers  in  New  England  who  are 
dependent  upon  one  railway  for  the  transportation  of  their  raw  mate- 
rials and  finished  products ;  and  this  circumstance,  combined  with  other 
advantages,  confirms  the  correctness  of  Mr.  Baird's  judgment  in  de- 
claring this  to  be  the  best  site  in  America  for  large  manufactories." 

There  are  in  the  vicinity  of  Philadelphia  a  large  number  of  very  fine 
Paper  Mills.  The  American  Wood  Paper  Company  recently  erected, 
at  Manayunk  and  at  Royer's  Ford,  the  most  extensive  works  in  the 
world  for  manufacturing  Paper  from  wood  pulp.  The  buildings  occupy 
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a  space  one  thousand  feet  in  length  bj  three  hundred  and  fifty  feet  in 
width,  and  cost,  when  finished,  over  $500,000.  Logs  of  wood,  princi- 
pally poplar,  are  cut  into  chips  by  large  steel  knives  set  in  revolting 
circular  iron  wheels,  which  have  the  capacity  of  cutting  from  thirty  to 
forty  cords  of  wood  every  twenty-four  hours.  The  chips  are  then  boiled 
to  a  pulp  in  alkalies,  and  by  a  peculiar  process  of  evaporation,  about 
eighty  per  cent,  of  the  soda  used  is  saved.  It  is  estimated  that  by  the 
erection  of  these  mills,  the  daily  production  of  printing  paper  has  been 
increased  thirty  thousand  pounds,  and  the  daily  consumption  of  rags 
diminished  to  nearly  the  same  extent. 

The  WissAHioKON  Mills,  of  Charles  Magarqe  &  Co.,  are  cele- 
brated for  making  fine  Book  Paper.  These  consist  of  two  mills,  the 
original  one,  formerly  a  merchant  flour  mill,  and  another,  built  in  1858, 
at  an  expense  of  about  $80,000,  both  of  which  are  provided  with  all  the 
appliances  of  first-class  Foudrinier  Mills.  The  main  building  of  the  new 
mill  is  seventy-eight  feet  six  inches  by  fifty-four  feet  deep,  two  stories 
high  and  attic,  with  a  rotary  boiler  house,  connected  as  a  wing,  twenty- 
six  feet  by  fifteen  feet  six  inches^;  a  machine  room,  one  hundred  and 
ten  feet  by  twenty-eight,  with  a  wing  on  the  rear,  twenty-eight  by  fif- 
teen feet ;  an  engine  room,  seventeen  feet  by  forty  ;  a  boiler  house, 
forty  by  twenty-five  feet,  and  chimney,  one  hundred  feet  high,  ten  feet 
at  base,  and  five  feet  at  top.  The  Foudrinier  Paper  machine  is  sev- 
enty-two feet  long  and  sixty-two  inches  wide,  and  supplied  with  three 
36-inch  diameter  iron  dryers,  and  ten  8-inch  diameter  copper  dryers, 
and  two  sets  of  calender  rods.  There  are  three  washing  and  five  beat- 
ing engines  of  large  capacity.  The  machinery  is  propelled  by  a  Corliss 
engine  of  eighty  horse  power,  and  the  mill  is  supplied  with  pure  spring 
water  by  means  of  costly  reservoirs  on  the  hills  adjacent,  from  which 
the  water  is  conducted  into  the  vats  by  twelve  hundred  feet  of  8-inch 
pipe  and  nine  hundred  feet  of  6-inch  pipe.  Some  of  the  reservoirs  are 
fifty  feet  higher  than  the  factory.  The  weekly  consumption  of  rags  in 
this  mill  is  about  thirty-three  thousand  pounds,  and  the  production 
about  twenty-four  thousand  pounds  of  paper.  The  expenses  per  week 
of  these  two  mills  for  raw  material  and  labor  are  about  five  thousand 
dollars. 
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The  following  are  the  staUstics  of  the  manufactuTes  of  Allegheny 
county,  according  to  the  cenBOB  of  1860. 
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■jsmilhctures  not  abore  spo- 
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$20,631,440    tl3,020jM5      M^QS     2,215  t20,6l3,ail 


Since  the  censas  of  1860  Vas  taken,  there  has  been  a  vast  increase 
in  the  manufacturing  industry  0/  Pittsburgh,  or  the  census  takers  were 
extremely  negligent  in  the  performance  of  their  duties.  It  is  estimated 
by  competent  authority  that  the  aggregate  product  of  two  staples, 
Glassware  and  Petroleum,  is  now  more  than  the  total  of  the  census 
returns  for  the  county  of  Allegheny  in  1860,  and  that  the  value  of  all 
the  manufactures  in  Pittsburgh  now  exceeds  $60,000,000.  Of  estab- 
lishments for  manufacturing  Pig,  Bloom,  Bar,  and  Sheet-Iron,  and 
Nails,  there  are  thirty,  which  produce  an  annual  value  of  $6,000,000. 
Of  Steel,  one  half  of  all  that  is  produced  in  the  United  States  is  made 
in  Pittsburgh,  there  being  seven  extensive  establishments,  whose  aggre- 
gate product  in  1865  amounted  to  $2,200,000 ;  and  of  Hardware,  the 
same  number  of  establishments  produced  a  value  of  nearly  $4,000,000. 
There  are  also  fifteen  stove  foundries,  five  establishments  making  bolts, 
nuts,  and  washers,  eleven  gas  pipe,  tubing,  and  oil  works,  and  thirty- 
two  steam-engine,  machinery,  and  boiler  works,  which  employ  nine 
hundred  and  seventy-five  hands,  and  produce  a  value  of  $1,500,000 
annually.  For  the  manufacture  of  Flint,  Window,  and  Yial  Glass, 
Pittsburgh  has  long  been  the  chief  seat  in  the  United  States,  there 
being  now  fifty-three  works  of  this  description,  whose  annual  product 
is  valued  at  twelve  millions  of  dollars.  There  are  also  in  the  city  and 
county  thirty-three  tanneries,  five  cotton-mills,  six  woollen -mills,  and 
twenty-seven  oil  refineries.  The  manufacture  and  refining  of  petro- 
leum, it  is  said,  employs  over  three  thousand  persons,  and  the  trade  of 
the  city  in  this  article  now  amounts  to  $15,000,000. 
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The  Fort  Pitt  Works— Charles  Knap,  Proprietor. 

Among  the  many  notable  manufacturing  establishments  in  Pittsburgh 
that  might  be  alluded  to  with  propriety,  there  is  one  that  has  attained 
a  world-wide  reputation  for  its  success  in  casting  Heavy  Ordnance — 
viz. :  the  Fort  Pitt  Works.  This  cannon  foundry  was  first  established 
during  the  war  with  Great  Britain  in  the  year  1814,  by  Joseph  McClurg, 
who  was,  at  that  time,  the  owner  of  a  foundry  which  supplied  the 
ordinary  iron  castings  needed  by  the  inhabitants  of  a  small  town.  It 
was  situated  at  the  comer  of  Fifth  and  Smithfield  streets,  on  the 
ground  which  is  now  occupied  by  the  United  States  Custom-House 
and  Post-Office.  It  had  supplied  Commodore  Perry  with  the  cannon 
balls  and  grape  shot  used  by  his  fleet  in  the  memorable  battle  on  Lake 
Erie,  in  September,  1813. 

Mr.  McClurg  then  made  a  contract  with  the  Secretary  of  the  Navy  for 
the  manufacture  of  cannon  and  carronades,  and  immediately  proceeded  to 
erect  a  boring  mill  and  machinery  on  the  ground  now  occupied  by  the 
Port  Pitt  Works,  which  was  then  in  the  open  fields,  outside  of  the  town 
limits.  The  boring  mill  was  erected,  and  cannon  were  bored  and 
finished  during  the  year  1814.  The  boring  machinery  was  driven  by 
horse-power.  At  that  period,  all  other  cannon-boring  machinery  in  the 
United  States  was  driven  by  water-power,  and  as  there  were  no  water- 
falls convenient  to  the  Pittsburg  foundry,  and  as  steam  power  was 
then  but  little  known  or  used  in  the  western  country,  the  horse  mill 
was  of  necessity  resorted  to.  It  was  continued  in  use  for  three  or  four 
years,  when  the  worn-out,  blind  horses  were  superseded  by  a  high 
pressure  steam-engine  of  the  plan  invented  by  Oliver  Evans.  In  1815, 
the  foundry  and  boring  mill  passed  into  the  hands  of  the  sons  of  Joseph 
McClurg,  who  soon  after  made  a  contract  with  the  Secretary  of  War 
for  the  manufacture  of  a  large  number  of  cannon,  shot,  and  shells, 
which  were  completed  in  1816  and  1817,  when  further  contracts  were 
made  and  completed.  At  this  period,  the  largest  cannon  made  for  the 
military  service  was  the  24-pounder,  weighing  about  fifty-two  hundred 
pounds.  In  1818,  a  Board  consisting  of  experienced  engineer,  ordnance, 
and  artillery  officers,  was  appointed  by  J.  C.  Calhoun,  Secretary  of 
War,  to  determine  the  calibre,  form,  and  weight,  of  all  the  cannon 
thereafter  to  be  used  in  the  military  service.  That  Board,  in  1819, 
decided  that  the  24-pounder  was  the  largest  gun  required,  and  none  of 
larger  size  were  cast  until  1829,  when  the  32-pounder  was  adopted. 
Three  years  afterward,  the  42-pounder,  weighing  abont  eighty-four 
hundred  pounds,  was  added ;  and  this  continued  to  be  tbo  maximum 
calibre  for  many  years. 
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Id  1831,  Alexander  McGlarg  and  Major  William  Wade  became  the 
proprietors  of  the  Pittsburg  Gannon  Foundry.  Up  to  this  date,  all  the 
gans  had  been  cast  at  the  old  foundry,  on  the  ground  where  the  post- 
office  now  stands ;  but  in  that  year  a  new  and  larger  foundry  was 
erected  on  ground  adjoining  the  boring  mill,  where  the  cannon  were 
thereafter  cast.  The  Works  were  enlarged  by  adding  machine  shops 
for  the  manufMture  of  steam  engines  and  machinery,  and  for  building 
loeomotive  engines  and  railroad  cars.  And  here  the  first  locomotives 
erer  made  west  of  the  Allegheny  mountain,  w^ve  manufactured.  In 
1841,  the  establishment  was  purchased  by  Charles  Knap  and  W.  J. 
Totten,  who  had  previously  been  engaged  in  managing  the  Works. 
They  continued  the  manufacture  of  cannon,  shot,  and  shells,  and  steam- 
engines  and  machinery  ;  and  in  1843  and  1844,  they  built  and  armed 
two  iron  steamboats,  the  "  Jefferson"  and  the  *'  Bibb,"  for  the  United 
States  revenue  seryice. 

The  military  authorities  having  given  much  attention  to  the  subject 
of  a  further  enlargement  of  cannon.  Colonel  George  Bomford,  Chief  of 
Ordnance,  had,  in  1839  and  1840,  ordered  the  casting  of  two  or  three 
64*pounders,  eight  inch  calibre,  and  one  125-pounder,  ten  inch  calibre, 
at  Alger's  foundry  in  Boston.  They  were  designed  for  experimental 
shell  guns,  and  numerous  trials  were  made  with  them  in  1840  and  1842, 
with  both  solid  shot  and  shells.  Up  to  this  period,  shells  had  not  been 
fired  from  long  guns,  but  from  mortars  and  howitzers  only.  These 
experiments  proved  that  large,  heavy  guns  could  be  loaded  and  fired 
with  ease  and  rapidity,  and  that  heavy  shells  could  be  safely  fired  from 
long  guns  with  equal  rapidity,  accuracy,  and  range,  as  solid  shot ;  and 
that  they  could  be  used  on  board  ships  at  sea  with  entire  safety.  These 
results  were  so  satisfactory,  that  in  1842,  both  the  eight  inch  and  the 
ten  inch  guns  were  adopted  as  established  calibres  in  the  military 
service.  After  a  further  revision  of  their  models  in  1844,  the  weight 
of  the  eight  inch  was  9,250  pounds,  and  of  the  ten  inch,  16,500  pounds. 
Further  experiments,  in  1844,  having  more  fully  demonstrated  the 
safety  and  the  greater  eflSciency  of  these  large  guns,  another,  still  larger, 
was  proposed  by  Colonel  Bomford ;  and  accordingly,  a  twelve  inch  gun, 
or  225-pounder,  was  cast  at  Alger's  foundry  in  July,  1846.  It  was 
tried  in  the  same  year  by  firing  it  about  one  hundred  times,  with  heavy 
charges.  The  results  were  satisfactory,  in  showing  that  a  gun  of  the 
enormous  weight  of  twenty-five  thousand  pounds,  fired  with  a  charge 
of  twenty-eight  pounds  of  powder,  and  throwing  a  loaded  shell  of  one 
hundred  and  eighty  pounds,  three  and  a  third  miles,  could  be  safely 
used,  and  readily  handled. 

Up  to  this  period,  the  method  universally  practiced  in  making  cannon, 
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was  to  cast  them  solid,  and  to  form  the  bore  by  drilling  a  hollow 
cylinder  into  the  solid  metal.  Lieutenant  Rodman — now  General 
Rodman — who  had  in  1845  and  1846  been  employed  in  superintending 
the  casting  of  a  large  namber  of  eight  inch  guns  at  the  Fort  Pitt 
Foundry  of  Knap  &  Totten,  conceived  that  the  manner  of  cooling  such 
large  masses  of  iron  was  injurious  to  the  quality  of  the  casting,  as  has 
been  elsewhere  alluded  to ;  and  it  occurred  to  him,  that  if  the  gun 
could  be  cast  hollow,  and  be  cooled  fi'om  the  interior,  the  direction  of 
the  strains  would  be  reversed — and  that  instead  of  aiding  the  powder 
to  burst  the  gun,  they  would  increase  the  power  of  the  metal  to  resist 
the  internal  force. 

To  test  the  accuracy  of  this  theory,  two  eight  inch  guns  were  cast 
at  the  Fort  Pitt  Foundry  in  1849.  They  were  cast  at  the  same  time, 
from  the  same  melting  of  iron,  and  under  like  conditions  in  all  respects 
as  far  as  possible — except  that  one  of  them  was  cast  solid,  and  cooled 
from  the  exterior,  in  the  usual  manner,  and  the  other  was  cast  hollow, 
and  cooled  from  the  interior.  After  being  bored  and  finished,  they 
were  proved  at  the  same  time,  by  continuous  alternate  firing,  with 
equal  charges  of  powder  and  shot,  until  both  were  broken.  The  num- 
ber of  fires  endured  by  each,  was  about  three  to  one  in  favor  of  the 
hollow  cast  gun.  This  result,  although  favorable  to  the  theory,  was 
not  regarded  as  conclusive ;  and  another  similar  trial  of  eight  inch 
guns  was  made  in  1851.  In  this,  the  solid  cast  gun  was  broken  at  the 
seventy-third  fire ;  and  the  hollow  cast  gun  endured  fifteen  hundred 
fires — and  remains  unbroken — without  any  material  visible  injury. 

In  the  same  year,  a  pair  of  ten  inch  guns  were  cast  and  tried  in  the 
same  manner  ;  and  further  similar  comparative  trials  were  made  in  the 
years  1856  and  1857  ;  until  six  pairs,  in  all,  of  heavy  guns  were  made 
and  proved.  The  whole  number  of  fires  endured  by  the  six  solid  cast 
guns,  all  of  which  were  broken,  was  seven  hundred  and  seventy-two. 
The  number  of  fires  endured  by  the  six  hollow  cast  guns,  only  three 
of  which  were  broken,  was  fifty-five  hundred  and  fifteen.  The  un- 
broken hollow  cast  guns,  after  having  endured  fifteen  hundred  fires 
each,  remain  in  apparent  good  order,  and  capable  of  much  further  ser- 
vice. The  manifest  superiority  of  the  hollow  cast  guns  over  those  cast 
solid,  being  thus  practically  demonstrated,  the  Secretary  of  War,  in 
1859,  ordered  that  all  heavy  guns  made  thereafter  for  the  War  Depart- 
ment, should  be  cast  hollow,  and  cooled  l¥om  the  interior,  on  the  plan 
invented  by  Captain  Rodman. 

The  process  of  making  the  hollow  cast  guns,  and  the  cooling  them 
from  the  interior,  is  to  place  in  the  centre  of  the  gun-mould  a  water- 
tight hollow  core,  the  exterior  diameter  of  which  shall  be  a  trifle  less 
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than  the  desired  bore  of  the  gun.  While  the  liquid  iron  is  passing 
into  the  gun-mould  and  surrounding  the  core,  a  stream  of  cold  water 
is  conducted,  by  a  separate  pipe,  down  through  the  centre  of  the  hollow 
core  nearly  to  its  bottom,  where  it  is  discharged  from  the  pipe  and 
then  passes  up  through  the  annular  space  in  the  core  to  the  top  of  the 
mould,  where  it  passes  off  in  a  heated  state.  While  the  cooling  of 
the  interior  of  the  gun  is  thus  accelerated,  the  cooling  of  the  exterior 
is  retarded  by  surrounding  the  gun-mould  with  heated  air,  at  as  high 
a  temperature  as  the  safety  of  the  mould  will  permit,  or  about  eight 
hundred  degrees.  The  water  circulates  through  the  interior  of  an 
eight  inch  gun  at  the  rate  of  about  two  cubic  feet  per  minute ;  and,  in 
the  beginning,  its  temperature  is  increased  while  passing  through 
ab6ut  twenty-five  degrees.  The  circulation  is  continued  until  the 
water  passes  out  at  the  same  temperature  as  that  at  which  it  entered, 
when  the  cooling  is  completed. 

In  1851,  after  the  decease  of  Mr.  Totten,  Major  Wade  ag^n  became 
a  partner  in  the  Fort  Pitt  Works,  and,  associated  with  Mr.  Slnap,  con- 
tinued the  manufacture  of  ordnance,  steam-engines,  and  heary  ma- 
chinery, until  March,  1858,  when  the  whole  establishment  was  entirely 
destroyed  by  fire.  The  rebuilding  of  the  Works  was  immediately  com- 
menced, and  in  three  months  thereafter  the  casting  of  cannon  was 
resumed.  In  July,  1858,  Major  Wade  retired,  and  Mr.  H.  F.  Budd 
and  N.  E.  Wade  came  into  partnership  with  Mr.  Knap.  They  had 
both  been  for  several  years  previously  engaged  in  condueting  the  ope- 
rations of  the  Works. 

In  1859,  a  further  experiment  for  the  enlargement  of  cannon  was 
made  ;  and  in  December  of  that  year,  a  gun  of  fifteen  inch  bore,  de- 
signed by  Captain  Rodman,  was  successfully  cast  at  the  Fort  Pitt 
Foundry.  Seventy-six  thousand  pounds  of  iron  were  melted  for  this 
gun,  in  three  furnaces.  The  liquid  iron  passed  in  eeperate  shrams 
from  each  furnace  into  a  common  reservoir,  where  it  intermingled,  and 
then  passed  to  the  gun-mould.  The  gun  was  cast  on  a  hollow  core, 
through  which  the  water  circulated  at  the  rate  of  about  six  cubic  feet 
per  minute,  for  twenty-four  hours,  when  the  core  was  withdrawn,  and 
the  circulation  of  water  thereafter  continued  through  the  cavity  left  by 
the  removal  of  the  core  for  six  days.  The  quantity  of  water  which 
passed  through  the  interior  of  the  gun  was  3,595,800  pounds — nearly 
eighteen  hundred  tons — and  equal  to  forty-eight  times  the  weight  of 
the  iron  cooled.  The  additional  heat  acquired  by  the  watei*  in  its  cir- 
culation, and  carried  off  from  the  interior  of  the  gun,  was  ascertained 
to  be  seventy-three  per  cent,  of  all  the  heat  contained  in  the  melted 
iron  when  it  entered  the  mould.     The  cooling  of  the  gun  occupied  one 
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of  shot  or  shells.  It  is  not  improbable  that  soon  after  a  fall  trial  of  the 
twenty  inch  guns,  others  of  twice  their  weight  will  be  cast  and  tried,  since 
the  method  of  interior  cooling  permits  an  indefinite  extension  of  size. 

To  me«t  the  suddenly  increased  demand  for  heavy  cannon,  shot,  and 
•hells,  on  the  breaking  out  of  the  rebellion  in  1861,  the  Fort  Pitt  Works 
were  much  enlarged,  by  adding  new  buildings,  large  furnaces,  and 
heavy  machinery,  at  a  cost  in  all  of  about  $240,000. 

In  1868,  Charles  Enap  again  became  the  sole  proprietor  of  the  estab- 
lishment, which  is  now  one  of  the  largest  and  most  complete  cannon 
foundries  in  the  United  States  or  in  Europe,  as  no  >other  is  known 
having  the  capability  of  manufacturing  guns  of  such  enormous  size,  or 
of  producing  any  other  kinds  with  equal  despatch.  It  is  now  the  oldest 
cannon  foundry  in  the  United  States,  having  survived  for  more  than 
twenty  years  all  others  which  existed  when  it  was  first  established  in 
1814.  Its  proprietors  had  each  in  continuous  succession  been  previ- 
ously engaged  in  conducting  its  operations,  thus  inheriting  whatever 
knowledge  of  the  art  had  been  acquired  by  the  cumulative  experience 
of  their  predecessors  for  more  than  half  a  century. 

The  Works  are  built  in  the  form  of  a  hollow  square,  on  a  lot  of  ground 
four  hundred  by  two  hundred  feet,  occupying  the  four  sides  of  an  entire 
olty  block,  bounded  on  three  sides  by  public  streets,  and  on  the  other 
by  the  Allegheny  river.  The  foundry  contains  six  reverberatory  air 
filmaoes,  capable  of  melting  from  twelve  to  fifty  tons  each,  and  two 
oupalo  furnaces  capable  of  melting  twenty  tons.  If  all  of  them  were 
put  in  operation  at  the  same  time,  they  would  be  capable  of  melting 
one  hundred  and  sixty  tons  of  iron,  and  of  making  a  casting  of  that 
weight  in  one  single  piece.  There  are  fifteen  gun  pits  in  the  foundry 
floor,  in  which  the  moulds  are  placed  vertically  on  end  when  the  guns 
are  cast  Grate  bars  and  ash  pits  are  placed  in  the  bottom  of  the  pits 
ftir  receiving  ftiel,  with  underground  air  flues  communicating  with 
them  for  the  purpose  of  heating  the  pits  while  the  guns  are  cooling. 

The  boring  mill  contains  thirty-one  lathes,  employed  in  turning, 
boring,  and  flntshing  cannon,  besides  other  special  machines  for  dress- 
ing Irregular  curves,  which  cannot  be  accomplished  by  ordinary  turning 
or  planing  machines.  The  lathe  constructed  specially  for  the  twenty 
inoh  gunn  is  sixty  feet  long  and  eight  feet  wide,  and  weighs  ninety 
thouHand  pounds.  The  boring  tool  does  not  revolve  while  the  gun  is 
boring,  but  advances  in  the  line  of  the  axis  of  the  gun  while  the  latter 
li  revolving.  When  all  the  lathes  are  in  full  work,  the  weight  of  guns 
III  revolving  motion  at  the  same  time  exceeds  four  hundred  tons.  The 
lalhea  have  turned,  bored,  and  finished  complete  eighteen  heavy  guns 
|>er  week,  vli. :  two  of  fifteen  inch,  ten  of  ten  inch,  and  six  of  eight 


THE  FORT   PITT  CANNON   FOUNDRY.  106 

inch ;  or  at  the  rate  of  nine  hundred  guns  per  annum,  requiring  eleven 
thousand  tons  of  melted  iron. 

The  casting  and  boring  apartments  contain  twelve  large  cranes,  eight 
of  which  are  worked  by  steam  power.  Four  of  the  latter  are  capable 
of  lifting,  lowering,  and  moving  horizontally,  forty-five  tons  each,  and 
all  the  others  from  fifteen  to  twenty  tons  each. 

By  means  of  the  steam  power  cranes  and  other  machinery,  the  hea- 
viest guns  are  lifted  out  of  the  pits  in  which  they  are  cast,  and  moved 
from  place  to  place  through  successive  lathes  and  machines  until  they 
are  finished  complete,  when  they  are  sent  out  of  the  Works  and  loaded 
on  railroad  cars  for  distant  transportation  by  steam  power  alone. 

The  importance  of  obtaining  iron  of  the  best  quality  for  use  in  a 
cannon  foundry,  has  led  to  the  employment  of  various  methods  for 
ascertaining  its  qualities  by  actual  mechanical  tests  before  using  it  in 
guns.  By  comparing  these  tests  with  the  endurance  of  guns  subjected 
to  an  extreme  proof  trial  by  firing  with  powder  and  shot  until  they 
burst,  the  mechanical  tests  indicate  the  qualities  of  iron  mqst  suitable 
for  making  the  strongest  guns.  The  methods  now  practiced  are,  first 
to  examine  the  crude  pig-iron  closely  with  the  practiced  eye  of  an  expe- 
rienced founder  before  it  is  put  into  the  furnace.  Such  pigs  as  are 
approved,  are  then  placed  in  the  furnace,  and  when  melted,  small  quan- 
tities are  taken  out  at  frequent  intervals  and  cast  into  small  moulds, 
and  as  soon  as  the  bars  are  cooled,  they  are  broken  and  the  fi'actured 
surface  is  examined  to  ascertain  the  condition  of  the  iron,  and  to  guide 
its  further  treatment  in  the  furnace. 

Whenever  a  gun  is  cast,  a  test  bar  from  the  same  iron  is  cast  in  a 
separate  mould,  which  cools  within  a  few  hours,  and  is  tested  before 
the  next  gun  is  cast.  When  the  gun  head  is  cut  off,  a  sample  is  cut 
from  that  part  of  it  which  is  nearest  to  the  muzzle  of  the  gun,  and 
tested.  This  sample  is  the  best  representative  of  the  quality  of  the 
iron  in  the  body  of  the  gun  which  can  be  obtained.  But  as  this  cannot 
be  tested  for  several  days  after  the  gun  is  cast  and  cooled,  the  approxi- 
mate test  of  the  test  bar  serves  as  a  guide  for  preparing  the  iron  for  the 
gun  to  be  next  cast. 

The  machine  used  for  testing  the  iron  was  invented  by  Major  Wade, 
in  1844,  and  has  since  been  enlarged  and  improved  by  Major  Rodman. 
It  is  made  to  exert  a  force  of  one  hundred  thousand  pounds,  which  is 
applied  or  removed  with  great  facility  by  the  simple  turning  of  a  hand- 
crank,  and  it  measures  accurately  to  a  single  pound  the  resistance 
offered  by  the  body  under  trial.  It  is  arranged  for  measuring  the  resist- 
ance of  metal  to  tensile,  transverse,  torsional,  crushing,  and  bursting 

forces ;  for  measuring  the  extension,  deflection,  compression,  and  per- 
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manent  set,  in  either  form  of  strain,  and  for  determining  the  relative 
hardness  of  metals. 

The  specific  gravity  is  ascertained  by  a  hydrometer,  designed  by 
Major  Wade,  which  receives  specimens  of  any  weight  not  exceeding 
two  pounds.  It  is  exceedingly  sensitive,  and  gives  the  weight  lost  by 
the  specimen,  in  distilled  water,  to  the  one  hundred  and  forty  thoa- 
sandth  part  of  the  specimen  weighed.  Duplicates  of  these  testing 
machines  were  obtained  and  sent  to  England,  for  use  in  the  Woolwich 
arsenal,  by  a  special  commission  of  English  officers,  who  visited  the 
United  States  in  1854  for  the  purpose  of  examining  the  machinery  used 
in  our  national  armories,  duplicates  of  which,  also,  they  procured  for 
use  in  their  public  armqry  at  Enfield. 

The  instruments  used  in  verifying  the  dimensions  of  cannon  are  nu- 
merous and  well  devised.  The  /'Star  Guage,"  which  measures  the 
diameter  of  the  bore,  the  part  in  which  the  greatest  accuracy  is  required, 
denotes  differences  so  minute  as  the  one  thousandth  part  of  an  inch 
And  such  is  the  perfection  of  the  boring  machinery,  and  the  skilfulness 
of  the  workmen  now  employed,  that  the  variations  from  the  prescribed 
diameter  of  the  bore  rarely  e-xceeds  the  one  five  hundredth  part  of  an 
inch  in  any  part  of  the  bore. 

Government  inspecting  officers  are  present,  and  witness  all  the  suc- 
cessive operations  in  the  manufacture  of  cannon,  from  the  selection  of  the 
iron  for  melting  up  to  the  completion  of  the  guq,  all  of  which  they  note 
and  register.  When  the  guns  are  finished,  they  are  carefully  in- 
spected, weighed,  and  proved;  and  when  they  are  received,  the 
inspector  stamps  upon  them  the  official  marks  of  reception.  The 
instrument  by  which  they  are  weighed  has  a  capacity  of  one  hun- 
dred tons.  A  register  of  all  the  details  of  the  manufacture  of  each 
cannon  cast,  and  of  all  the  tests  made,  is  kept  in  the  foundry  books 
also.  So  that  a  minute  and  exact  history  of  every  gun  in  the  public 
service  is  preserved  in  the  ordnance  offices  at  Washington  and  at  the 
foundries. 

There  is  probably  no  single  establishment  in  the  United  States  which 
attracted  so  much  of  public  attention  during  the  war  as  the  Fort  Pitt 
Foundry.  It  was  thronged  daily  with  visitors.  Many  travelling  stran- 
gers in  passing  would  delay  their  journey  a  day  or  two  in  order  to  visit 
the  Works.  Distinguished  military  and  naval  officers  from  England, 
France,  Spain,  Russia,  Sweden,  Denmark,  Prussia,  Sardinia,  and  Aus- 
tria, who  had  come  from  Europe  to  observe  the  operations  of  our  armies 
in  the  field,  or  to  note  the  progress  of  the  war,  and  the  manner  of  con- 
ducting it,  came  from  Washington  city  for  the  special  purpose  of 
examining  the  Works,  and  to  witness  the  casting  of  the  monster  cannon 
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The  Pittsburgh  Copper  and  Brass  Works, 

Owned  bj  Dr.  0.  G.  Hussej  and  Hon.  Thomas  M.  Howe,  is  another 
notable  establishment,  and  the  first  of  the  kind  built  west  of  the  Alle- 
gheny mountains.  The  Works  were  erected  in  the  year  1850,  and  are 
located  on  the  bank  of  the  Monongahela  river,  in  the  immediate  sub- 
urbs of  the  city.  All  descriptions  of  rolled  and  pressed  copper  are 
made  here  from  ore  obtained  in  the  mines  of  Lake  Superior,  in  two  of 
the  most  prominent  of  which,  viz.:  the  ''Cliff"  and  *' National,"  the 
proprietors  of  these  Works  are  largely  interested,  and  of  which  they  are 
also  officers  and  managers.  As  this  was  the  first  establishment  pro- 
jected for  working  exclusively  American  copper,  and  as  the  senior  part- 
ner was  one  of  the  first  successful  explorers  and  adventurers  in  the 
copper  regions  of  Lake  Superior,  his  history  is  that  of  a  pioneer  in  the 
development  of  what  has  become  an  important  element  of  national 
wealth. 

The  attention  of  Dr.  G.  G.  Hussey  was  attracted  to  the  Lake  Supe- 
rior region  in  the  summer  of  1843,  immediately  following  the  consumma- 
tion of  the  Chippewa  Treaty,  which  extinguished  the  possessory  claims 
of  the  numerous  tribes  of  Indians  known  by  that  name,  and  he  dis- 
patched thereto  during  the  same  season  a  small  party  to  make  the  neces- 
sary examinations  preh'minary  to  the  organization  of  a  regular  mining 
force,  if  their  report  should  be  favorable.  In  the  summer  of  1844,  he 
visited  the  region  himself,  and  under  his  directions  was  commenced  the 
first  mining  shaft,  which  was  sunk  in  the  vicinity  of  what  is  now  known 
as  "  Copper  Harbor,"  on  a  tract  selected  in  pursuance  of  the  first  per- 
mil  to  locate  lands  issued  by  the  United  States  Government  In  the 
following  summer,  regular  mining  operations  were  commenced  by  the 
company  originated  by  Dr.  Hussey,  and  known  as  the  "  Pittsburgh  and 
Boston  Mining  Company,"  of  which  he  is  now  the  President,  on  the 
second  tract  selected  in  that  region,  and  upon  which  is  located  the  cel- 
ebrated *'  Cliff  Mine."  This  mine  was  the  first  to  give  character  to  the 
section  as  a  reliable  and  remunerating  copper  producing  district,  and 
up  to  this  time  it  has  produced  more  than  seven  millions  of  dollars' 
worth  of  copper,  and  paid  to  its  stockholders  a  sum  exceeding  two 
millions  of  dollars. 

The  Pittsburp:h  Copper- Works,  it  will  thus  be  perceived,  are  the 
proper  and  legitimate  outgrowth  of  the  extensive  and  profitable  mining 
enterprizes  with  which  its  proprietors  have  been  long  and  intimately 
associated. 

The  ore  is  brought  from  the  mines  in  solid  masses  of  native  copper, 
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cut  with  a  cold  chisel,  for  conveoience  of  transport,  into  pieces  weigh- 
ing three  and  four  hundred  weight,  and  is  often  of  great  thickness. 
When  smelted,  it  is  cast  into  bars  and  ingots,  or  rolled  into  sheets,  and 
in  these  forms  is  sent  to  the  various  seats  of  manufacture  in  the  United 
States. 

In  addition  to  manufacturing  all  varieties  of  braziers,  sheet,  bar,  and 
ingot  copper^  the  proprietors  of  these  Works  are  also  manufacturers 
of  sheet  brass  and  brass  kettles,  and  dealers  in  tin  plate,  block  tin, 
spelter. 


Hnssey,  Wells  &  Co.'s  Steel  Woiks, 

Owned  in  great  part  by  the  proprietors  of  the  Copper- Works  just  no- 
ticed, are  also  noteworthy  on  account  of  being  one  of  the  first  estab- 
lished and  extensive  steel  manufactories  in  the  United  States. 

The  buildings,  located  in  the  central  part  of  the  city,  cover  an  area 
of  nearly  three  acres,  including  rolling-mills,  hammer  mills,  melting 
shops,  furnaces,  etc.  The  machinery  for  forging  and  finishing  the  steel 
includes  six  train  of  rolls,  one  train  for  rolling  large  circular  saw  plates, 
and  a  large  number  of  steam  and  other  hammers.  The  whole  is  pro- 
pelled by  eight  steam-engines,  which  are  supplied  from  nine  boilers  of 
large  dimensions.  The  total  capacity  of  the  Works  at  the  present  time 
amounts  to  twenty  tons  of  steel  per  day. 

This  firm  use  none  but  the  best  American  iron,  without  admixture 
with  foreign  varieties,  and  as  the  quality  of  their  Cast  Steel  is  warranted 
to  be  equal  to  the  best  English  steel,  they  have  demonstrated  that 
America  has  ores  as  well  adapted  to  this  purpose  as  those  found  in  iso- 
lated localities  in  Norway  and  Sweden ;  and  as  they  were  among  the 
most  enterprising  and  persistent  in  overcoming  the  difficulties  that  con- 
fronted the  pioneer  manufacturers  in  this  department,  and  are  now  pro- 
ducing, of  purely  American  stock,  steel  of  a  high  standard  and  uniform 
quality,  they  are  entitled  to  the  credit  that  belongs  to  those  who  have 
contributed  any  important  advance  toward  the  consummation  of  com- 
mercial independence. 

Besides  the  Works  just  mentioned,  there  are  six  other  extensive  Steel 
manufactories  in  Pittsburg,  viz.  :  Anderson,  Cooke  &  Co.,  Park 
Brothers  &  Co.,  Singer,  Nimick  &  Co.,  Hailman,  Rahn  &  Co  ,  Rei- 
TER  &  Co.,  and  Brown  &  Co. 
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The  O^Hara  Olastworks— Jas  B.  Lyon  &  Companyy  Propruton, 

Is  probably  the  best  representatiTO  that  eoald  be  selected  of  the  many 
excellent  establishments  of  the  same  description  for  which  Pittsburgh 
is  famous.  Established  for  nearly  a  quarter  of  a  century,  and  enter- 
prising in  originating  noTel  designs,  they  have  accumulated  an  immense 
stock  of  patterns,  or  metal  moulds,  some  of  which  have  cost  two  and 
others  three  hundred  dollars  each.  The  Glassware  made  here  is  -re- 
markable for  its  clearness,  smoothness,  and  purity  of  color,  and  the 
designs  are  excellently  adapted  to  the  material  and  mode  of  production. 
The  silex  used  is  a  sand  of  a  beautiful  quality,  found  in  Berkshire 
county,  Massachusetts,  and  the  minium  is  manufactured  by  the  firm 
from  pig-lead  brought  from  the  State  of  Illinois. 

The  Glasshouse,  an  extensive  structure,  one  hundred  and  fifty  by 
fifty  feet,  contains  three  large  furnaces,  each  of  which  is  capable  of 
accommodating  ten  pots,  that  hold  a  batch  of  three  thousand  pounds  of 
metal.  These  pots  are  all  made  on  the  premises,  of  a  clay  obtained 
from  Missouri,  which  is  found  preferable  to  the  imported. 

Contiguous  to  the  furnaces  are  five  annealing  ove^  fbr  tempering 
the  glass  after  being  made ;  and  opposite  a»e  four  furnaces,  known 
technically  as  ''glory  holes,"  where  the  glassware  is  revitrified- and 
polished,  by  which  it  obtains  that  clear,  elegant,  and  gem-like  appear- 
ance that  is  so  desirable  and  pleasing  to  the  eye.  On  the  ground-floor 
are  also  the  mill  room,  for  grinding  the  clay ;  the  pot  room,  where  these 
huge  receptacles  are  made ;  the  lead  house,  where  the  lead  used  in 
making  the  glass  is  converted  into  litharge;  a  blacksmith  shop,  and 
other  apartments  of  more  or  less  importance  in  the  operations  of  the 
establishment. 

Ascending  to  the  second  floor,  we  come  first  to  the  pattern  shop,  where 
the  moulds  are  designed  and  prepared,  first  in  wood,  then  in  plaster  of 
Paris,  and  finally  in  iron.  Adjoining  this  is  the  turning  and  repairing 
room,  which  is  a  miniature  machine  shop,  provided  with  lathes  and  all 
the  requisite  tools  for  repairing,  turning,  and  polishing  the  interior  of 
the  moulds  to  the  smoothness  and  delicacy  of  a  mirror — the  importance 
of  which  will  be  readily  understood  when  we  state  that  any  defect  in 
the  mould  reappears  in  a  blemish  in  the  glass.  The  grinding  and  final 
polishing  of  the  wares  are  done  in  the  third  story,  where  there  are  a 
dozen  or  more  grindstones  revolving  with  immense  velocity,  and  driven 
by  steam  power.  On  the  second  floor  are  also  the  receiving  and  pack- 
ing rooms,  each  forty  by  seventy-five  feet.  Here  the  final  operations 
of  inspecting,  assorting,  and  packing  the  wares  of  the  firm  are  carried 
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on,  under  tbe  personal  supervision  of  a  junior  partner,  preparatory  to 
their  shipment  to  all  parts  of  the  South  and  West. 

These  Works,  when  fully  occupied,  consume  annually  about  seven 
thousand  tons  of  coal,  employ  one  hundred  and  thirty  hands,  and  pro- 
dace  about  $500,000  worth  of  Glass  annually.  The  weight  of  raw 
materials  used  in  a  year  is  eight  hundred  tons,  which  yield  in  finished 
wares  about  seven  hundred  and  eight  tons,  thus  showing  a  loss  of 
only  fourteen  per  cent. 

The  English  Commissioners,  in  their  Report  on  the  "  Industry  of  the 
United  States,"  remark  that  the  Glass  manufactures  of  this  country 
'*  are  fairly  established,  and  there  can  be  no  doubt  of  the  present  healthy 
position  and  future  progress  of  this  branch  of  industry.  With  superior 
metals  in  abundance,  and  skilled  labor  increasing  with  the  development 
of  the  trade  in  which  it  is  employed,  the  progress  from  the  earlier  pro- 
ductions, in  which  articles  of  common  use  were  the  staple,  to  those 
rich  and  decorative  works,  which  belong  to  luxury  rather  than  utility, 
has  been  steady  and  continuous ;  and  though,  from  the  position  of  tbe 
people,  the  more  useful  articles  are  those  to  which  the  manufacturer 
directs  most  attention,  there  is  a  laudable  spirit  abroad  which  compels 
him  to  attend  to  those  branches  of  his  trade  Wherein  his  European 
rival  excels  in  the  artistic  elements  of  production.  It  must  be  remem- 
bered, too,  that  the  manufacturing  Glass  by  means  of  metal  moulds  in 
imitation  of  cutting,  now  generally  known  as  *  Pressed  Glass,'  is  an 
American  invention,  and  was  first  introduced  into  England  in  1834." 

The  firm  of  Jas  B.  Lyon  &  Co.,  who  are  the  proprietors  of  the 
*'  O'Hara  Glassworks,"  consists  of  four  partners,  viz. :  Jas  B.  Lyon, 
J.  P.  Scott,  William  Johnston,  and  William  S.  Dixon. 
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The  Pittsbnrg  Iron  Works— J.  Fainter  ft  Sons,  Proprietors, 

Located  in  West  Pittsburg,  is  a  fair  representative  of  the  many  excel- 
lent Rolling  Mills  and  Iron  Works  of  which  Pittsburg  is  the  centre. 
They  were  originally  erected  in  1836,  by  Frederick  Lorenz  &  James 
Cuddy,  and  provided  with  ten  puddling  and  six  heating  furnaces,  four 
trains  of  rolls,  and  about  twenty-five  nail  machines.  The  principal 
building  is  of  Arame,  with  iron  roof,  two  hundred  and  fifty  by  one  hun- 
dred feet ;  but  besides  this,  the  firm  own  another  mill,  seventy  by  one 
hundred  and  forty  feet,  and  numerous  out-buildings,  all  with  iron  or 
slate  roofs,  for  roll  turning,  warehouses,  etc.*  In  connection  with  the 
Works,  and  the  property  of  the  firm,  are  about  one  hundred  tenement 
houses,  occupied  exclusively  by  their  employees,  who  number  over 
four  hundred  men,  and  with  their  families  make,  a  **  settlement''  of  over 
fifteen  hundred  persons,  directly  dependent  upon  the  Works  for  their 
means  of  subsistence.  Many  of  the  workmen  have  been  especially 
trained  for  particular  branches,  and  some  have  been  connected  with 
the  Works  fifteen  and  twenty  years,  and  attained  by  long  practice  ex- 
traordinary proficiency. 

The  machinery  in  the  rolling  mill  has  been  greatly  improved  and 
increased  within  a  few  years,  and  now  includes  twenty-three  puddling 
furnaces,  seven  heating  furnaces,  one  sixteen-inch  train  of  rolls,  one 
twelve-inch,  and  three  eight-inch,  and  one  sheet  roll  (making  sheets 
and  plates  up  to  thirty  inches  in  width),  besides  a  **  Burden's 
Squeezer,"  and  all  the  other  late  improvements  to  economize  labor 
and  material.  The  firm  have  a  patent  for  the  saving  of  the  **  fix"  in  the 
boiling  furnaces,  whereby  they  can  save  fifty  per  cent,  over  the  old 
method.  Thera  are  in  the  Works  seven  engines,  of  which  the  two 
largest  havV  twenty-two  inch  cylinders,  with  fifteen  feet  stroke  of 
piston,  and  seven  boilers,  each  thirty  feet  long  and  forty-two  inches  in 
diameter. 

The  products  of  these  works  consist  of  Merchant  Bar  Iron  of  all 
descriptions.  Sheets  and  Plates,  Bands,  Ovals,  Squares,  Rounds,  and 
Tub  and  Pail  Hoops.  Of  these  last-mentioned  articles  Messrs.  Painter 
&  Sons  supply  nearly  all  the  manufacturers  of  wooden  ware  in  the 
West  and  Northwest.  By  long  experience  they  are  able  to  roll  all  the 
lighter  descriptions  of  bands  and  hoops  to  a  more  uniform  and  exact 
gauge  and  width  than  the  imported  English,  and,  with  one  exception, 
perhaps  superior  to  any  made  in  this  country.  The  capacity  of  these 
Works  is  fully  equal  to  the  production  of  twelve  thousand  tons  of 
finished  iron  per  annum,  and  it  is  claimed  that  their  manufactures  are 
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superior  to  the  best  English  imported  iron,  and  equal  to  the  best 
American. 

Mr.  Jacob  Painter,  the  senior  partner  in  the  firm,  was  born  in  the 
year  1802,  in  Westmoreland  county,  Pennsylvania,  near  the  town  of 
Greensburg.  In  1828  he  settled  in  Pittsburg,  and  for  several  years 
was  a  prominent  wholesale  grocer.  Subsequently  he  became  inter- 
ested in  the  Iron  manufacture,  and  was  a  partner  in  the  firm  of  Lorenz, 
Sterling  &  Co.,  Zug,  Lindsay  &  Co.,  and  Zug  &  Painter,  the  former 
proprietors  of  the  Pittsburg  Iron  Works.  He  has  also  been  largely 
interested  for  many  years  in  Charcoal  Blast  Furnaces  in  the  Allegheny 
river  region. 
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MANUFACTURES  OF  BALTIMORE. 


Manofiictnres. 

Agricaltaral  Implements ». 

Blackimithing 

Boots  and  Sh^>es 

Baker's  Bread  and  Crackera 

Brass  Founding 

Bichromate  orPotaHb 

Brick 

"    Fire 

Brooms • 

Boxes 

Blocks  and  Pnm^ 

Baming  Fluid....^ 

Carriages 

Clothing 

ConfiBctionery 

Carpets ^ 

Cigars  and  Tobacco 

Cloaks  and  liantillas 

Copper  Smelting 

Cooperage 

Cotton  Goods 

Chemicalfl 

Cordage 

Drugs  and  Dye  Stuffs 

Earthen  Ware 

Flour  and  Meal ^ 

Furniture,  Cabinet 

Fringe's,  I.4ices,  etc 

Fruits.  PrerierTed 

Fire-Arnis » 

Gas 

Hoop  Skirts 

Hats  and  Caps 

Horseshoes 

Iron,  Bar  and  Sheet 

**     Castings  (including  Stores). 

"     Pig 

Lumber,  planed 

**        siiwed 

LocomotiTM 

licather 

Liquors,  distilled 

"        malt 

"        rectified 

Mathematical  and  Snrg.  Instr'nts. 
Machinery,  Steam-Engines,  etc.,.» 

Morocco  Dre^Hing 

Marble  and  Stone  Work 

Millwrighting 

fifirrors  and  Gilt  Frames 

NailH,  Horseshoe 

Nuts  and  BolU 


Naof 
Establish- 
ments. 

4 

11 

68 

6 

1 

87. — 

1 

8...... 

8 

6...... 

8 

10...... 

119 

13 

« 

12» 

4...... 

IL.... 

1 

1 

4 

1 

6 

6 

88 

8 

4 

3 

1 

2 

18 

4 

2 

10 

2 

7 

2 

1 

14 

2 

12 

9 

2 

8 

3 

U 

1 

4 

8 

Oss«*«« 


Capital 
Invested. 

$:M8,000 

12,950 

211,686 

72436 

78,000 

70,000 

124,800 

6,000 

84,300 

6,800 

4,000 

8,400 

68,800 

1,218,600 

20,700 

16,060 

'  226,850 

12,200 

600,000 

94,200 

10,000 

12,000 

83,400.. ..„ 

43,460 

42,200 

72,000 

266,400 

86,800 

26,600...... 

1,100,000 

2,600 

60,840 

1,300 

225,000 

827,600 

100,000 

106,000 

70,000 

137,000 

836,100 

70,000.... « 

86,000 

13,200 

9,000 

185,800 

14,000 

93,000 

4,000 

17,900 

2,600 

9,800 


Cost  of 

Raw  Ma* 
teriaL 

$86,460 

11,047 

866,787 

277,722 

97,469 

100,300 

72,506 

7,600 

47,128 

12,900 

2,080 

12,960 

116,916 

1,837,293 

43,687 

6,296 

264,703 

17,460 

1,050,000 

164,720 

82,600 

12,000...... 

46,486. 

0«,iWO....M 

17,467 

648,660...... 

193,489 

18,121 

34,500...... 

8,019 

132,000 

2,674 

67,626 

8,401 

866,7n 

186,412. 

80,000 

234,950 

25,600 

18,500.. ..M 

846,166 

117,800 

108,288 

79,786 

1,500 

156,925 

66,850 

110,090 

6,000. ...M 

15,045 

4,096 

9,460 


Value  of 

Male       Female  Annsal 

Hands.      Hands.  Product. 

232 $233,600 

60 ^     87,680 

1,088 262 j   rniJUa 

184. 9 /    469,686 

86 154,000 

60 136,000 

866 278,600 

-    80 18,000 

93 63,868 

23 "%M 

16 12,450^ 

6 27,868 

117 217,926 

2,139......  3,672 8,124,081 

20 2 78,988 

12 11,866 

616. —        1 706,640 

1 41 28,436 

160 1,800,000 

431 819,096 

160 60,000 

20 80,000 

63 60^400 

40......          82A48 

SO 64,188 

61 620,092 

436 35 684,910 

22 13 89,800 

16...».      66 63,700 

19 31,000 

280 876,000 

2 6 Il,2fi0 

76 86 146,047 

13 18,988 

816 641,195 

401 689,000 

76 130,000 

166 884,779 

22 66,380 

60 60,000 

99 '     471,010 

18 142,000 

101 211,161 

16 ia4,8«r 

12..... 80,000 

846 892.600 

49 6 81,719 

189 229,760 

6 :u^Qpo 

19 34,200 

V......            ....M  lB,*Dp 

14 23,468 
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No.  of  Oott  of  Talne  of 

Establish-  Capital  Baw  Ifa-       Male          Female  Annaal 

meats.  Inrested.  terial.         Hands.        Hands.  Product. 

on,  Linseed 1 100,000 173,000 20 233,000 

Ojsters,  Packed 26 662,434 629,180 1,247 461 1,026,920 


Organs 1 8,000 3,800 7. 

Printing 7 201,000 114,178 204. 

Paper,  Printing 1 4,000 13,000 12. 

Paints 4 8,600 8,466 8. 

Plano-Portes «        4 117,600 119,900 187. 

Plumbing 4 22,100 20,200 42. 

Pork  Packing 6 187,680 748,260 66. 

SMh,  Doors,  and  Blinds 4 13,700 8,940 14. 

Scales  and  Balances .*....,       1 20,000 1,600 8. 

Sugar,  Befined 1 260,000 2,200,000 176. 

Soap  and  Candles 10 143,700 846,643 71. 

Saddlery  and  Harness 23 76,700 70,392 160. 

Ship  and  Boat  Building 16 806,600 261,360 442. 


Shipsmithing 6                7,600 9,113. 

SaU  Making 7 11,200 66,600. 

Shirts 2 7,600 27,076. 

SUTer  Ware 1 20,000 20,000. 

Shot 1 42,463 46,226. 

Tin,  Copper,  and  Sheet-Iron  Ware      37 88,600 

Upholstery 4 11,600 .     27,200. 

Vinegar 6 2,900 8,432. 

Wheelwrighting 11 12,400 11,194. 

Wire  Work 4 6,000 6,040. 

Total,  including  miscellaneous  man-  — —     ■ 

ulhctures  not  aboTO  specified 1,100        $9,009,107        $12,624,737 

Aggregate  of  Baltimore  County 1,810     $13,789,767        $18,068,683 

Aggregate  of  State  of  Maryland 3,088     $23,230,608       $26,494,007 

bcrease  since  1860,  per  cent.  26.8 


24. 
46. 

6. 
16. 

7. 

106,826 206. 

83. 

9. 
62. 
20. 


12,388 
16,926 
21,930 


48. 


20. 
1. 


4,666 
6,907 
6,773 


12,000 

324,964 

3)/,000 

24,066 

266,000 

60,800 

928,286 

23,840 

10,000 

2,300,000 

433,345 

210,491 

606,822 

132,260 

125,400 

86,000 

80,000 

56,480 

282,080 

47,046 

11.020 

89,186 

28,100r 


$21,083,617 
$29,691,768 
$41,736,167 


Hayward,  Bartlett  ft  Co.'s  Ponndry  and  Locomotive  Works 

Are  among  the  most  prominent  of  the  manufacturing  establishments  in 
the  city  of  Baltimore.  They  consist  of  two  entire,  distinct  Works,  and 
both  extensive. 

The  general  Iron  Foundry  of  this  firm  occupies  two  squares  of  ground 
at  the  corner  of  Pratt  and  Scott  streets,  and  the  square  at  the  comer 
of  Scott  and  McHenry  streets.  This  was  established,  in  1844,  as  a  Stove 
Foundry,  to# which  afterward  was  added  the  manufacture  of  Railing 
and  other  ornamental  Iron  work.  As  Iron  came  into  general  use  for 
architectural  purposes,  their  attention  was  directed  to  this  branch,  and 
with  such  success  that  they  are  now  among  the  most  extensive  manu- 
facturers in  the  country,  having  constructed  a  large  portion  of  the 
elaborate  Iron  work  used  in  the  city  of  Baltimore  and  many  sections 
of  the  South.  Within  the  last  ten  years  the  firm  have  also  engaged 
largely  in  the  construction  of  Apparatus  for  heating  by  steam  and  hot 
water,  in  which  they  have  been  also  remarkably  successful,  having  sup- 
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plied  not  only  many  of  the  prirate  and  public  buildings  of  Baltimore, 
but  the  Treasury  building  in  Washington,  and  the  Custom-houses  in 
Portland,  Me.,  in  Buffalo,  N.  Y.,  and  New  York  dty.  The  size  of  the 
establishment  and  its  adaptability  furnish  conTeniences  for  the  prosecu- 
tion of  all  these  different  branches  without  conflict,  as  each  department 
has  its  foreman  and  distinct  set  of  workmen,  from  the  Pattern  shop  to 
the  Japanning  and  Gilding  rooms. 

In  1863,  they  assumed  control  of  the  extensive  Works  widely  known 
as  ''Winans'  Locomotive  Works."  They  were,  established  by  B.o«i 
Winans,  Esq.,  who  removed  to  the  city  of  Baltimore  in  1830,  and 
entered  the  employ  of  the  Baltimore  and  Ohio  Railroad— which  then 
extended  only  to  Ellicott's  Mills — as  Assistant  Engineer.  In  1835, 
he  commenced  the  manufacture  of  machinery  under  the  patronage 
of  that  road,  and  in  1838  founded  these  Works.  Commencing  with 
the  manufacture  of  Chilled  Cast-iron  Wheels,  he  gradually  extended 
his  business  until  it  embraced  the  construction  of  Locomotives,  and, 
up  to  1850,  he  had  furnished  the  Roads  in  this  section  with  over  two 
hundred  first  class  freight  engines,  known  as  the  **  Camel." 

These  Works  adjoin  the  shops  of  the  Baltimore  and  Ohio  Railroad 
Company,  and  now  occupy  an  area  of  four  acres  of  ground,  more  than 
half  of  which  is  under  one  roof.  The  Boiler  shop,  in  which  from 
sixty  to  seventy  hands  are  usually  employed,  has  capacity  for  building 
twelve  boilers  at  once.  Adjoining  this  is  the  room  for  fitting  up 
wheels  and  *  placing  them  under  frames,  and  immediately  adjacent, 
another  for  making  Water  Tanks.  Then  follow  the  Pattern  Makers'  and 
Carpenters'  shops,  in  which  some  twenty-five  hands  are  employed. 
Next  are  the  Foundry  and  Smiths'  shop,  which  contains  forty-three 
forges,  trip-hammers,  and  furnaces,  with  every  other  facility  requi- 
site for  making  frames,  axles,  and  other  heavy  forgings.  In  this  one 
hundred  and  fifty  hands  are  ordinarily  employed.  But  probably  the 
most  attractive  feature  of  the  establishment  is  the  Machine  shop,  with 
its  varied  machinery,  all  moved  by  two  powerful  engines — this  is  large 
enough  to  furnish  accommodations  for  two  hundred  and  fifty  workmen. 
Adjoining  the  Machine  shop  is  a  systematically  arranged  Storeroom 
for  finished  work,  which  connects  with  the  Erecting  shop,  where  a 
corps  of  mechanics  set  up  the  work  as  it  comes  from  the  different 
departments,  after  which  it  is  rolled  forward  on  railway  tracks  to  the 
Paint  shop. 

The  establishment  has  tools  and  shops  sufficient  to  accommodate  a 
thousand  workmen,  as  many  as  eight  hundred  having  been  employed 
at  one  time.  The  present  proprietors  have  changed  the  name  to  "  The 
Baltimore  Locomotive  Works,"  added  some  of  the  best  modern  ma- 
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chine  ry,  and  are  now  constnicting  a  new  series  of  different  styles  of 
Qoal  and  wood  burning  engines,  both  freight  and  passenger. 

The  gentlemen  composing  this  enterprising  firm  are  J.  H.  Hayward, 
D.  L.  Bartlett,  and  H.  W.  Robbins. 


<  ♦••  » 


The  Abbott  Iron  Company's  Hills, 

Near  Baltimore,  are  |imong  the  largest  and  most  celebrated  Rolling- 
Mills  in  the  United  States.  They  aro  four  in  number,  with  another  in 
course  of  erection,  which  it  is  intended  shall  be  second  to  none  in  the 
completeness  of  its  appointments.  The  original  mill,  built  by  Horace 
Abbott,  in  1850,  for  rolling  Plate  and  Boiler  Iron,  contains  four  heat- 
ing and  two  puddling  furna^s,  a  pair  of  eight  feet  plate  rolls,  and  a 
train  of  muck  rolls.  At  the  time  of  its  erection  this  Mill  was  larger 
than  any  before  attempted  in  this  country,  and  predictions  were  freely 
made  that  it  would  ruin  its  originator.  Mill  No.  2,  completed  in  1857, 
contains  three  heating  and  two  puddling  furnaces,  a  Nasmyth  steam- 
hammer,  one  pair  of  eight  feet  and  one  pair  of  ten  feet  rolls — the  latter 
being  the  longest  plate  rolls  ever  made  in  this  country.  Mill  No.  3, 
bnilt  by  Mr.  Abbott  in  1858,  for  manufacturing  thin  plates  for  Qas 
Pipe,  Boiler  Tubes,  etc.,  contains  two  heating  furnaces,  and  a  pair  of 
five  feet  rolls. 

Mill  No.  4,  completed  in  the  summer  of  1861,  contains  three  heating 
and  four  double  puddling  furnaces,  a  pair  of  ten  feet  rolls,  a  pair  of 
"  breaking  down"  rolls,  a  Nasmyth  hammer,  and  other  machinery,  of 
the  most  approved  and  substantial  character. 

It  was  at  these  Mills  that  the  armor  plates  for  the  original  "  Monitor" 
were  made,  which  protected  that  little  vessel  from  the  shot  and  shell 
of  her  enemy  so  effectually  that  not  a  plate  was  pierced  or  injured. 
When  Captain  Ericsson  had  originated  this  form  of  iron-clad,  he  was 
apprehensive  this  country  possessed  no  mills  of  sufficient  capacity  to 
furnish  the  Armor  Plates  of  the  requisite  thickness  and  dimensions,  and 
supposed  he  would  be  compelled  to  import  them  from  England.  Before 
doing  so,  however,  he  applied  to  Mr.  Abbott,  who  at  once  agreed  to 
undertake  their  manufacture,  and  completed  the  order  in  a  shorter  time 
than  was  anticipated.  Had  the  completion  of  the  Monitor  been  de- 
layed, as  it  might  have  been,  by  the  necessity  of  sending  abroad  for  her 
armor  plates,  there  would  have  been  no  obstacle  to  prevent  the  Rebel 
ram  "  Merrimac"  from  destroying  our  wooden  fleet,  and  blockading  the 
city  of  New  York.  Mr.  Abbott  subsequently  fUmished  the  armor 
plates  for  nearly  all  the  vessels  of  the  Monitor  class  built  on  the 
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Atlantic  coast,  and  also  for  the  **  Roanoke,"  "Agamenticns/'  ''  Monad- 
nock,"  and  several  other  government  vessels ;  and  in  1863  he  com* 
pleted  an  order  for  two  hundred  and  fifty  thousand  pounds  of  rolled 
iron  in  forty-eight  hours — which  elicited  from  the  head  of  the  Navy 
Department  a  letter  highly  approbatory  of  his  fidelity  and  energy. 

Horace  Abbott,  the  founder  of  these  Works,  was  bom  in  Worcester 
county,  Massachusetts,  in  1806,  and  removed  to  Baltimore  in  1836, 
where  he  purchased  an  interest  in  the  Works  known  as  the  **  Canton 
Forges,"  formerly  owned  and  operated  by  Peter  Cooper,  Esq.,  of  New 
York.  He  engaged  in  the  business  of  manufacturing  Wrought- Iron 
Shafts,  Cranks,  Axles,  etc.,  for  steamboat  and  railroad  purposes,  and 
claims  the  credit  of  having  made  the  first  large  steamboat  shaft  ever 
forged  in  this  country.  This  shaft  was  made  for  the  Russian  frigate 
**  Kamchatka,"  and  was  exhibited  at  the  Exchange  in  New  Yorb,  where 
it  attracted  considerable  attention.  Mr.  Abbott  continued  in  this  busi- 
ness until  1850,  when  he  built  his  first  RoUing-Mill ;  which  was  fol- 
lowed by  others,  as  stated  above.  In  August,  1865,  he  disposed  of 
his  Works  to  an  association  of  capitalists,  who  organized  a  stock  com- 
pany known  as  the  Abbott  Iron  Company  of  Baltimore  City,  who 
unanimously  elected  Mr.  Abbott  President,  which  position  he  now 
holds. 


Charles  Seeder's  Marine  Engine  Works 

Are  among  the  old  established  institutions  of  Baltimore,  dating  their 
origin  from  a  period  nearly  contemporary  with  our  last  war  with  Great 
Britain.  They  were  founded  by  the  father  of  the  present  proprietor, 
also  named  Charles  Reeder,  who  removed  from  Pennsylvania  to  Balti- 
more in  1813,  and  built  the  first  steamboat  engine  constructed  in  that 
city.  Ho  was  distinguished  for  his  mechanical  skill  and  fidelity  of 
workmanship,  and  established  and  maintained,  during  a  long  series  of 
years,  a  wide-spread  and  enviable  reputation.  His  son — the  present 
proprietor — received  his  rudimentary  instructions  in  the  machinist's  art 
in  the  workshop  of  his  father,  and  in  1837  became  a  member  of  the 
firm,  then  known  as  C.  Reeder  &  Sons.  He  aided  in  the  construction 
of  sever^  vessels  that,  in  their  day,  were  considered  of  the  first  class ; 
among  others  the  steamer  "  Natchez,"  of  eight  hundred  tons,  built  to  run 
between  New  York  and  Natchez,  Mississippi. 

.  Since  184T,  Mr.  Charles  Reeder  has  been  sole  proprietor  of  these 
Works,  and  within  this  period  has  furnished  machinery  for  a  number 
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of  ocean  and  river  steamers  of  large  size.  Probably  the  vessel  that 
first  attracted  attention  to  his  merits  as  a  bailder  of  Marine  Engines, 
was  the  "  Isabel,"  a  steamer  of  twelve  hundred  tons,  employed  to  carry 
the  mails  between  Charleston  and  Havana,  in  the  machinery  of  which 
he  made  several  important  improvements  that  rendered  her  eminently 
sncoessfal.  Her  superior  speed  and  punctuality  of  arrival  were  so 
marked,  that  in  Charleston  she  was  called  the  "Chronometer.''  One 
distinguishing  peculiarity  of  this  vossel  was,  that  her  wheel  houses  were 
elevated  some  twelve  feet  above  the  water,  while  all  other  ocean  steam- 
ers that  had  previously  been  built,  and  were  at  that  time  building,  in 
this  country,  had  their  wheel  houses  only  five  or  six  feet  above  the 
water.  No  ocean  steamers  on  the  old  plan  have  since  been  built,  and 
the  elevated  wheel  houses,  of  which  the  "  Isabel"  was  the  first,  have 
been  uhiversally  adopted. 

Subsequently,  the  "  Tennessee"  and  "  Louisiana,"  and  a  number  of 
other  successful  steamers  for  sea  and  river  service,  were  famished  with 
machinery  at  these  Works,  the  latest  being  the  United  States  Revenue 
Steamer  **  Hugh  McCulloch,"  which  has  received  high  commendation 
for  the  superior  quality  and  excellent  performance  of  her  machinery. 

This  establishment  usually  employs  one  hundred  and  fifty  hands,  and 
its  business  embraces  the  construction  of  Stationary  as  well  as  Marine 
steam-engines,  and  manufacturing:  and  mining  machinery ;  for  which 
ample  facilities  are  afforded  and  every  convenience  is  provided  for  exe- 
cuting work  expeditiously. 
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[According  to  the  cental  of  1860  tbe  aggregrate  of  productloii  In  Kew  York  GItj  exceeded  that  of  aaj 
4ber  city  in  the  Union.  It  is  bat  (kir  to  add,  howoTer,  that  the  Items  of  Printing,  Book,  Job  and 
4'ewapaper,  amoantiog  to  over  ten  milli'^ns  of  dollars,  and  of  Sagar  Beflning,  amoanting  to  oyer  nlae- 
jaen  millions  of  dollars,  caased  v.Ae  excese  of  proda«tlon.] 


Manafkctores. 
Agricaltoral  implements... 

Alcohol 

ArtUlcial  flowers 

Bakers'  bread  and  crackers 

Billiard  tables 

Bookbinding    and     blank 

books 

Boots  and  shoes 

Boxes,  paper 

Brass  foanding 

Britannia  ware 

Brashes. 

Candles,  adamantine 

Caps 

Cards,  playing 

Carpets 

Carriages  and  coaches 

Cars  and  omnibases 

Chairs 

Chemicals 

Cigars 

Cloaks  and  mantillas 

Clothing 

Cuffee  and  spice  grinding.. 

Confectionery 

Coopering 

Copper  work 

Cordage 

Cared  meats 

Drain  pipe,  pottery,  etc.... 

Drags,  medicines,  etc 

Earthenware 

Edge  tools 

Embroideries 

Eagraviog,  plate  and  plate 

printing 

Eugraviug,  seal    and   die 

slaking 

Engraving,  wood 

Envelopes 

Firearms 

Fire  engines 

Fishing  tackle  Ac  flsh>hooks 


No.  of 

Establish- 

meats. 

1 

1 

16 

305 

4 

37 

481 

24 

26«*.*M 

3 

22 

2 

2 

9 

32 

1 

37 

6 

162 

15 

303 

11 

SB 

43 

16 

10 

20 

7 

13 

2 

6 

3 

29 

36 

29 

9 

7 

4 

4 


Capital. 

$d,000.... 

120,000 

237,200 

073,748 

40,000 

407,400 

1,012,680..... 

121,406 

178,239 

11,600 

283,100 

376,000 

67,090 

63,000 

766,200 

179,800 

100,000 

904,429 

28,000 

277,100 

81,700 

6,640,800 

179,100.  ... 

302.100 

207,800 

70,700 

26,800 

678,000 

17,800 

100.400.... 
160,000 

20,400 

11,000 

49,odv.«... 

38,600 

49,6.''jO 

230,300 

26,300 

43,000 

8,900 


Male 
hands. 

20 

20 

39 

098  ..... 
134 


Female 
hands. 


390. 
111. 


030. ...M 

3,644 

182 

390 

245 

91 

97 

01 

466 

060 

120 

068 

24 

843 

18 


471. 
440. 
809. 


10 

134 

49 

080 


29 


10,904 10,624. 


81.. 
369. 
484. 

100. 

140. 
203.. 
108. 

68. 
109. 

S3.. 
3. 


2. 

117. 


16. 


18 

8 


78. 


123. 

127. 
147. 
110. 

88. 

73. 

10. 


179. 


Brooklra 

and  wll- 

liamsborg, 

Valae  of       Annoal 

Product.      Product. 

$33,000 $206,000 

000,000....^    1,249,000 

984,000 

4,867,993 1,139,845 

269,600 

1,036,218 

3,869,008. —       882,977 

488,996 

070,660 0,000 

31,000 

090,907 14,780 

414,000 180,000 

830,007 

104,000 

^30,149 

099,820 112,000 

129,000 

714,026 

82,000 409,800 

1,114,401 169,030 

618,400 

17,011,370 210,486 

426,184 100,038 

1,208,036 37,720 

038,160 481,606 

260,200 131,434 

190,600 1,390,196 

3,211,730 

294,700 372,000 

480,200 10,000 

160,000 40,000 

00,812 

06,216 

140,700 

102,730 

138,666 

602,700 

62,800 

OS.S.'H) 

13,000 107,000 
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Brooklrn 
and  Wil- 


Mannfiictares. 

Floarand  msal. ••«..•• 

Fnmitare,  cabinet 

Fur« 

Oas 

Oaa  flztnres 

/Oaa  motors ...» 
Gilt  frames,  mirrors,  ete.... 

OlasKware 

Gold   and  slWer  refining 

and  asaaying 

Gold  chains,  Jewelry,  etc.. 

Gold  leaf 

Gold  watch  cases,  etc 

Grates  and  fenders 

Gntta  percha  goods 

Haircloth 

HaU:  sUk,  felt,  and  straw 

^.JIoop  skirtii. 

India-rubber  goods. 

Ink,  printing 

Ink,  writing 

Iron  forging. 

Iron  founding 

Iron,  galvanized •• 

Iron,  malleable..... 

Iron,  pig 

Iron  pipes >.... 

Iron  and  wire  railing 

Iron  machinery,  steam  en- 
gines, etc 

Lamps  and  lanterns 

Lead,  lead  pipe  and  shot .. 

Leather 

Leather  belting  and  hose.. 

LithograplxiDg 

Locks. »- 

Mahogany  sawing. 

Halt 

Marble  cutting.. ».•• 

Matches 

Mathematical  instruments. 

Malt  liquors 

Military  equipments 

Military  ornaments 

MiUinery 

Millinery  goods 

Mineral  water 

Morocco 

Musical  instruments,  mis- 
oellaneons 

Melodeons 

Organs  

Piano-fortes 

Nails  and  spikes 

Nuts,  bolts  and  washers ... 
Oils,  coal r 


No.  of 

liamsburg. 

Establish- 

Male 

Female 

Value  of 

Annaal 

ments. 

Capital. 

hands. 

hands. 

Product. 

Product. 

6 

$272,800...^. 

193....^ 

••.■•• 

$2,612,500.... 

..     9293,000 

185 

1,451,500 

2,967 

19 

3,789,634.... 

..       278,628 

29 

668,700 

237 

500 

1,970,130.... 

51,000 

2 

4,000,000 

2,020 

3,284,500...., 

767,000 

17 

232,850 

578 

635,950...., 

97,000 

A •••••• 

75,000 

120 

100,000 

>■ 

n 

189,600 

368 

648,300 

90,000 

4 

5,300 

29 

32,750.... 

604,496 

5 

229,800 

37 

420,570 

»• 

103 

1,204,048 

1,038 

71 

2,497,761 

148,700 

6 

16,000 

38 

16 

65,372 

• 

19 

96,900 

127 

8 

337,690 

• 

7 

85,000 

67 

161,000...., 

31,700 

2 

100,000 

S4 

126.750 

>• 

2 

82,000 

29 

170...... 

95,500 

le 

44 

334,900 

538 

205 

2,215,783...., 

..    1,632,456 

29 

267,800 

210 

1,484 

2,064,667.... 

167,900 

2 

305,000 

69 

53 

380,000 

i« 

6....- 

131,000 

34 

542,000..... 

60,000 

2 

6,850 

20 

3 

81,658 

12,000 

1 

150,000 

60 

130,000 

1* 

41 

1,674,300 

M04 

2,571,490 

286,870 

1 

30,000 

40 

84,000 

• 

1 

10,000 

15 

20,000 

<• 

1 

100,000 

45 

216,000....» 

3 

60,000 

102 

250,000.... 

86,000 

22 

297,100 

337 

• 

720,450 

48,000 

42 

2,5U,100....^ 

2,859....^ 

4,560,942.... 

..    1,278,900 

8 

88,000 

102 

226,360 

7.270 

4 

950,000 

126 

2 

1,937,000 

10,700 

7 

66,000 

65 

197,225 

.       131,875 

2 

104,000 

42 

217,000 

23 

157,850 

821 

383,700 

19 

61,900 

98 

93,200 

24,088 

7 

108,500 

61**<<«e 

372,100 

7 

443,000 

Vf  •»••»• 

681,000 

40 

494,700 

832 

1,260,949 

471,390 

2 

110,000 

172 

170 

41,200 

15,000 

16 

137,900 

67 

77,116 

2,500 

46 

1,805,090 

646 

2 

2,149,875 

732,833 

6 

42,800 

64 

16 

134,850 

1 

700 

4 

12,000 

90 

189,750 

42 

778 

1,022,635 

68,800 

9 

31,500 

44 

265 

238,154 

14 

86,000 

165 

244,378 

163,400 

10 

289,000 

242 

21 

677,169 

687,600 

4 

10,000 

16 

27,600 

2 

100,500 

102 

160,000 

4 

54,000 

118 

112,000 

83 

1,912.700 

1,728 

2,429,867 

74.000 

4 

5,900 

14 

2 

40,000 

35,000 

4 

41,000 

60 

71,600 

1 

50,000 

12 

96,000 

991,110 
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ManniSMtaret. 
iMlfl,  lard 

linseed  

■perm  and  whale 

Optical  Instnunents 

PalnU  and  colors 

Pftper 

Paper  hangings 

Photographs 

Photographic  materials,ete. 

Planed  lumber 

Plnmbing  and  gas  fitting. 
Pocket-books,  porte  mon- 

naies,  etc 

^'eserred  Aroit  and  plekles 

Printing,  book 

Printing,  Job 

Printing,  newspaper 

Printing  presses 

Saddlery  and  harness 

Safes 

Baleratns 

Sashes,  doors  and  blinds ... 

Satinet  printing ^ 

Sawed  lamber 

Scales  and  balances 

School  apparatus.*. 

Sewing  machines 

Ship-bnilding 

Ship-smi  tiling 

Shirts,  collars,  etc 

ShoTels  and  spades 

Silk  fringes  and  trimmings 

SilTerware 

SilTer-plated  ware 

Soap  and  candles ^ 

Spiral  springs. 

SplritnooB  liquors,  reetifled 

stair  building 

Stair  rods 

Steam  k  hot  water  beaten 

Steel  springs 

Stereotyping  and   electro* 

typing 

Stone  catting 

StOTe  i>oll8h 

Stoves,  ranges  and  heaters 

Sugar  refining 

6argical    and   dental    in- 

straments 

Tin  and  »heet-iron  ware.... 

Tobacco  aDd  nantt. 

Trunks  and  carpet-bags. ... 
Turning,  iTory  and  bone.. 
Turning,  .«crollsawing,ete. 
Typefoaoding 

1)3 


No.  of 
EsUbltsh- 

mentt.  /  CapitaL 

8 $106,000 

2....M  200,000.. ...• 

6 023,000...... 

8 7,800 

10 897,000 

1......       140,000 

7 


4 , 

8 


818,000 

101,980...... 

118,000.. 
60,000.. 


48 247,075. 


82 

If  •«•••• 

17 

81 

61 

7 

6 

87 


12 

3 

1 

13 

12 

20 

42 

2 

27 

20...... 

20 


1. 
16. 
2. 
6. 
2. 
6. 
8. 


161,660 

101,600...... 

3,121,000 

646,800 

2,941,200 

746,000....^ 

94,600 

416,000 

219,000...... 

227,200 

26^000...... 

414,000 

63,000 

6,000 

217,300 

271,800 

66,450 

406^50 

10,000.»... 

209,180 

437,000 

83,600 

606,600>..«>» 

48,000 

366,000 

40,000..^.. 

86,000 

9,000 

190,000 

111,600...... 


11 73,600.... 

36......  400,400.... 

2 13,000.... 

23 260,100.... 

14 3,940,000.... 


6 212,000. 

92 853,350. 

7 218,600. 

26 113,300. 

Oi.M..  40,9UU. 

27 274,800  , 

8 290,900. 


Hale 
hands. 

06 

70. 

08 

81 

272 

160 

476 

129 

61 

76 

379 

862 

4Vta«eM 

1,436 

839 

2,329 

610 

238 

846 

121 

838 

10...... 

240 

60...... 

10 

267 

882 

122. 

126 

22 

262...... 

422. 

135 

9KI**ee*e 

16 

85 

13 

60 

10...... 

3UX...... 

44...... 

162 

VOX  •••••• 

18 

268 

1,494 

108 

406 

429 

161 

'197m*... 

437 

222 


BrookljB 

and  WU. 

liamKbnn, 

Female       Value  of         Annual 

hands.        Product.       Product. 

91,660,000 

......       660,000......  $1,610,704 

1,170,481 

66,620 

808,600.X.M 

200,000 

2 791,000 880,000 

10 427,202....^  1,200 

126 191,000...... 

620,000 166,108 

724,160 168,400 

i 

2IU...M.  4lr9,A«v......  IfOMM 

70 464,676 

718 3,226,661 

32 1,033,658 

I57 6,182,946 143,167 

737,000 

1 331,281 65,282 

467,976 ,  320,000 

932.600 66.000 

— .       077,844 91,100 

10,000 

1,127,176 207,888 

138»0QO. 

4......         16,000 

839,000 149,000 

1,178,488 1,263,470 

2,000 


173,636 

2,704 1,840,357, 

47,000 

022 724,687 

19 1,250,690 


186,940 
18,700 


63 

21  «•••■• 


257,770 

1,800,600 808,200 

20,000 

969,650 796,640 

124,380 1,861,420 

114,300 34,000 

38,000 

418,600 

226,000. 

198,000 

1,102,880 471,880 

44.000 

038,600 12,000 

19,812,000 8,794,000 


8 147,404 65,000 

1 767,184 455,446 

818 1,009,700 10,720 

8 282,868 19,800 

162,904 

766.000 142,000 

188 465,400 
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ManQfketQTM. 
Umbrellas  and  paraaolii.... 

Upholitcry 

Varnish ', 

Vinegar 

Wheelwrlghting 

White  lead  and  sine  painU 

Willow  ware 

Wire  drawing 

Wire  work 

Woodenware 


Ko.  of 

BsUhlish- 

ments.  Capital. 

18....M  $382,500... 

24 137,450... 

8 810,000... 

6 40.n00... 

68 217,925... 


1. 
6. 
8. 
11. 
8. 


90,000. 
8,820. 
29,000. 
57,200. 
13,500. 


Total  in  1860,  inoladlag 
miseellaneoas  mann- 
Ikctores  not  aboTe  spee- 
ifled <874  ...  #61,171,757. 


Male 
hands. 

228 

M 

74 

25 

503 

10 

20 

51...... 

155 

22 


Female       Valne  of 
hands.       Product. 

Brooklyn 

and  Wil. 
liamshnrg, 
Annnal 
Product. 

706 •! ,660,066....! 

$13,580 

80 653,460 

7.900 

470,000...v 

204,300 

....»         65,470 

34,8A0 

624,985 

.       125,087 

200,000 

.    2,129,500 

15,408 

3,312 

•       156,008 

139,550 

17,200 

25,800.... 

65,470 24,718  ...  $150,082,366  ...  $34,251,320 
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REMARKABLE    MANUFACTURING    ESTABLISHMENTS 
IN  NEW  YORK  AND  BROOKLYN. 


The  Marine  Engine  Works. 

It  has  been  well  remarked,  that  as  the  city  of  New  York  is  sastained 
almost  entirely  by  its  commerce,  and  as  this  commerce  is  becoming  every 
year  more  and  more  dependent  for  its  prosperity  and  progress  upon  the 
power  of  the  enormous  engines  by  which  its  most  important  functions 
are  now  performed,  the  establishments  where  these  engines  are  invented, 
made,  and  fitted  into  ships,  which  they  are  destined  to  propel,  constitute 
really  the  heart  of  the  metropolis ;  that  the  splendor  and  fashion  of  the 
Fifth  Avenue,  and  of  Union  Square,  and  the  brilliancy  and  ceaseless 
movement  of  Broadway,  are  mere  incidents  and  ornaments  of  the  struc- 
ture ;  while  these  establishments,  and  those  of  kindred  character  and 
functions,  form  the  foundations  on  which  the  whole  of  the  vast  edifice 
reposes. 

In  the  first  volume  of  this  History  were  noticed  the  various  attempts, 
of  which  any  record  is  preserved,  that  were  made  during  the  last  cen- 
tury to  build  steam  engines  in  America,  and  the  fact  that  Robert 
McQueen,  of  Now  York  City,  was  probably  the  first  who  made  the 
building  of  stationary  engines  a  specialty.  The  rise  of  the'  Marine 
Engine  Works  may  be  said  to  date  from  the  suecess  of  Robert  Fulton 
in  applying  steam  power  to  propelling  vessels,  as  demonstrated  by  his 
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THE  ALLAIRE  WORKS.  123 

steamboat  Clermont,  in  1807,  whose  speed  was  five  mileK  an  hoar. 
Her  engines  and  boilers  were  imported  from  England,  and  were  mann- 
factared  by  Bolton  &  Watt,  of  London.  Yery  soon  after  the  snccess 
of  this  first  effort,  Mr.  Fulton  erected  a  shop  at  what  is  now  known  as 
Jersey  City,^  where  he  built  the  Car  of  Neptune,  and  finished  other 
engines  during  the  balance  of  his  life — the  iron  castings  having  been 
famished  by  Robert  McQueen  and  John  Youle,  and  the  brass  castings 
by  James  P.  Allaire,  all  of  New  York.  Early  in  the  year  1815,  npon 
the  death  of  Robert  Fulton,  Mr.  Allaire  obtained  a  short  lease  of  his 
shop  and  tools,  and,  taking  as  partner  Charles  Stontinger  (Mr.  Fulton's 
engineer),  immediately  commenced  bnilding  the  engine  of  the  steamboat 
Chancellor  Livingston,  which  developed  a  speed  of  eight  miles  per 
hour,  with  a  cylinder  40  inches  diameter  and  4  feet  stroke.  Even  at 
that  early  day,  Mr.  Stoutinger  predicted  that  the  cumbrous  machinery 
then  ased  in  the  engine  would  be  dispensed  with,  that  the  running- 
time  of  steamboats  from  New  York  to  Albany  would  be  about  eight 
hours,  and  that  steamships  would  cross  the  Atlantic  Ocean  within 
eleven  days'  time.  It  required  almost  the  entire  year  to  complete  the 
engine  and  boiler  of  the  Chancellor  Livingston,  about  the  close  of 
which  the  copartnership  of  Allaire  &  Stontinger  was  dissolved  by  the 
death  of  the  latter.  As  Mr.  Allaire  had  been  in  business  as  a  brass 
founder  at  466  Cherry  Street,  New  York,  since  1804,  he  transferred  all 
the  machinery  and  tools  from  Jersey  City  to  that  locality,  in  1816, 
where  he  laid  the  foundation  of  the  present  establishment,  the  oldest  of 
the  existing  steam  engine  works  in  New  York,  now  so  extensively  and 
favorably  known  as 

The  Allaire  Works. 

From  the  earliest  period  of  Mr.  Fulton's  efforts  in  developing  steam 
as  a  motive  power  in  navigation,  Mr.  Allaire  felt  a  deep  interest  in  the 
subject ;  and  as  all  the  brass  castings  of  Fulton's  engines  had  been  fur- 
nished by  him,  he  had  had  excellent  opportunities  of  acquiring  tliv 
requisite  information  to  fit  him  to  become  Fulton's  successor,  and  t-* 
carry  out  Stoutinger's  idea  of  simplifying  the  construction  of  the  steam 
engine.  Immediately,  tiien,  on  the  removal  of  his  machinery  and  tool- 
to  the  scene  of  his  earliest  labors  in  brass  founding,  he  devoted  his  bos* 

(1)  Mr.  Zcno  Rcoor's  Fulton  Iron  Foun-  ComanchUy   Tr.cumtia,   Manhattan,  ami  3f..- 

dry,  in  Greene  Street,  Jorpoy  City,  marks  hopac.     A   liirgo  number  of  workmen  an-. 

the  locality.   Mr.  Secor  has  jupt  constructed  employed  here,  who  within  three  years  have 

»nd  delirered  to  the  United  States  Govern-  completed  work  that  is  estimated  to  bo  worth 

ment  the  iron-olad  Monitors  Wtehawken,  three  millions  of  dollars. 
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efforts  to  improve  upon  all  that  had  been  previously  done.  He  now  built 
the  engines  of  the  North  Carolina^  South  Carolina,  and  Robert  FuUorij 
steamships,  and  repaired  the  Savannah,  The  Sa^kinnah  was  finished  in 
1817,  and  will  be  remembered  as  having  made  th^e  voyage  to  Liver- 
pool in  1819,  and  as  being  the  first  steamship  that  crossed  the  Atlantic 
Ocean.  Her  original  cylinder  was  on  exhibition  at  the  World's  Fair, 
in  New  York,  in  1853 — diameter  44  inches,  5  feet  stroke. 

There  was  now  fonnd  to  be  a  demand  for  increased  accommodations 
on  the  Hudson  River,  and  the  steamboats  North  Biver^  Fire  Fly,  and 
Chief  Justice  Marsfiall,  were  built  for  that  trade — each  of  them  having 
boilers  made  of  copper — as  there  was  then  no  iron  of  suitable  quality 
manufactured  for  the  purpose,  nor  was  it  believed  that  this  metal  had 
the  requisite  tensile  strength  to  stand  the  pressure.  At  this  period 
wood  was  universally  used  for  generating  steam  ;  and,  with  the  flames 
extending  out  of  the  smoke-stacks  of  the  steamboats  at  night,  as  they 
passed  up  and  down  the  river,  they  were  the  wonder  and  awe  of  the 
ignorant  and  superstitious  who  beheld  them.  About  this  time  anthra- 
cite coal  was  being  developed  to  a  limited  extent  in  Pennsylvania,  and 
Mr.  Allaire  entertained  the  opinion  that  it  was  possible  to  use  it  as  a 
fuel  for  making  steam.  Most  of  his  associates  in  steamboating  reso- 
lutely opposed  his  theories  on  that  subject ;  but  he  at  length  prevailed 
npou  them  to  allow  him  to  make  the  experiment,  and  the  Car  of  Nep- 
tune was  laid  up  to  have  new  and  suitable  grate  bars  put  in  her  furnace 
for  that  purpose.  Such  was  the  prejudice  against  this  new  innovation, 
that  the  firemen  of  the  boat  refused  to  attempt  to  bum  ''  black  stone,'' 
declaring  it  an  impossibility,  and  Mr.  AUaire  was  obliged  to  take  some 
of  his  best  workmen  from  his  shop  to  assist  him,  and  he  (being  chief 
fireman)  did  actually,  after  most  herculean  exertions,  succeed  in  getting 
the  boat  to  Albany  in  eighteen  hours.  Notwithstanding  this  trial  had 
demonstrated  that  it  was  possible  to  use  anthracite  coal  as  fuel  to  make 
steam,  Mr.  Allaire's  associates  were  too  conservative  to  aid  in  developing 
a  better  method  of  accomplishing  the  purpose,  and  steamboats  con- 
tinued to  light  the  heavens  in  their  nightly  voyages  on  the  Hudson 
River  for  a  longer  period — wood  being  the  only  fuel  that  was  deemed 
practicable. 

Mr.  Allaire  continued  in  the  business  on  his  own  account  until  the 
year  1842,  always  exerting  himself  to  his  utmost  to  improve  and  sim- 
plify the  steam  engine,  giving  his  personal  attention  to  details,  and 
Instructing  his  subordinates  to  invariably  reject  imperfect  castings,  and 
to  permit  no  piece  of  machinery  to  pass  their  inspection  unless  it  was 
perfect  of  its  kind.  During  the  year  last  named  Mr.  Allaire  associated 
others  with  him,  who  formed  a  joint-stock  company,  incorporated  under 
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the  statutes  of  the  State  of  New  York,  with  a  cash  capital  of  $300,0no, 
and  they  elected  him  their  first  President — which  office  he  filled  *cr 
eight  years,  retiring  from  the  concern  in  1850.  The  management  of 
the  works  then  passed  into  the  hands  of  T.  F.  Secor,  formerly  of  the 
Morgan  Iron  Works,  who  is  general  agent  of  the  company,  and  the 
engines  of  the  steamers  Baltic^  Pacific^  Illinois,  and  Panama,  may  be 
cited  as  evidence  of  the  continued  capacity  of  the  Allaire  Works  to 
build  marine  engines.  The  engines  of  the  Isaac  Newton,  Bay  State, 
and  Empire  Slate,  on  the  Hudson  River  and  Long  Island  Sound ; 
the  Western  World,  Metropolis,  and  Niagara,  on  Lake  Erie ;  and  the 
America  on  Lake  Champlain,  were  also,  built  here. 

Among  the  more  recent  productions  of  this  establishment,  may  be 
named  the  steamship  Vanderbilt,  as  having  the  largest  beam-engine  on 
a  sea-going  steamer — with  two  cylinders,  each  90  inches  diameter,  and 
12  feet  stroke ;  the  steamers  Hu  Quang,  Po  Yang,  Kin  Kiang,  and 
other  vessels  for  the  China  trade.  The  chief  work  of  this  establishment 
has  been  for  river  and  ocean  navigation ;  but  stationary  engines  have 
also  been  built  here,  and  the  company  points  with  pride  to  a  Cornish 
engine  at  the  Cleveland  (Ohio)  Water  Works,  as  a  specimen  of  theii 
skill  in  that  direction;  and  also  to  the  pumping  engines  of  New 
Orleans. 

A  faint  idea  of  the  progressive  increase  of  this  manufacture  may  be 
gleaned  from  the  fact,  that  while  during  the  first  year  Mr.  Allaire  was 
in  business  as  an  engine  builder,  he^^i^as  lable  to  complete  only  a  single 
one,  now  the  Allaire  Works  occupy  fifty-two  lots  of  ground,  each  25  by 
100  feet,  and  employ  about  1000  workmen,  who  turn  out  machinery 
annually  that  is  estimated  to  be  worth  one  million  of  dollars.  A  large 
number  of  men  are  now  employed  in  the  construction  of  a  propeller 
engine,  with  a  cylinder  100  inches  in  diameter  and  4  feet  stroke,  intended 
for  the  double-turreted  iron  clad  called  the  Puritan,  one  of  Captain 
Ericsson's  vessels  of  the  Monitor  style,  and  ordered  by  the  United 
States  Government. 


The  Novelty  Iron  Works. 

About  thirty-five  years  ago  Rev.  Eliphalet  Nott,  D.  D.,  President  of 
Union  College,  at  Schenectady,  New  York,  who  had  been  very  success- 
ful in  the  use  of  anthracite  coal  for  warming  houses,  invented  a  boiler, 
with  its  appurtenances,  for  applying  that  fuel,  then  not  used  for  such  a 
purpose,  to  the  generation  of  steam,  and  decided  to  test  its  merits  fuDy 
by  building  a  boat  and  equipping  it  with  his  improved  boiler  and  en- 
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gines.  In  the  plans  determined  npon,  he  was  not  only  to  use  a  new 
fuel,  bnt  a  new  boiler,  and  an  engine  constructed  unlike  any  used  in  New 
York  waters.  His  boat,  therefore,  embraced  much  that  was  new,  and 
consequently  received  the  name  of  "NoryeUy,^^  Dr.  Nott,  finding  that 
his  projected  enterprise  would  require  special  arrangements,  not  only  for 
its  creation,  but  also  to  enable  him  to  keep  the  boat  in  the  proper  repair, 
decided  to  purchase  the  premises  then  known  as  Burnt  Mill  Point,  on 
the  East  River,  where  a  small  wharf  and  some  farm  buildings  furnished 
all  the  room  he  required.  One  of  the  engines  of  the  Novelty  was  in  a 
great  measure  built  here  with  limited  mechanical  resources.  From 
time  to  time  the  power  and  tools  were  added  to,  and  when  they  were 
increased  to  an  extent  that  enabled  work  for  other  parties  to  be  under- 
taken, they  were  applied  to  such  purpose.  The  place  and  shop  where 
this  work  was  being  done  for  the  steamboat  Novelty^  now  became  known 
in  the  neighborhood  as  the  ''  Novelty  Works," — and  thus  originated 
the  distinctive  name  by  which  it  is  still  known  throughout  the  engineer- 
ing world. 

At  the  time  these  new  operations  were  carried  forward,  the  business 
was  conducted  by  the  firm  of  H.  Nott  &  Co.,  under  the  superintend- 
ence of  N.  Bliss,  formerly  of  the  West,  who  had  recommended  the  use 
of  the  horizontal  style  of  engine  for  the  boat — the  foreman  being  Ezra 
K.  Dodd,  who  afterward  was  chief  engineer  of  the  Novelty.  Subse- 
quently Thomas  B.  Stillman  had  charge  of  the  works,  until  the  year 
1838,  when  John  D.  Ward,  Thomas  B.  Stillman,  j^obert  M.  Stratton, 
and  C.  St.  John  Seymour,  purchased  the  premises,  machinery,  tools 
and  fixtures,  and  conducted  the  business  under  the  name  of  Ward,  Still- 
man &  Co. — the  first  two  of  the  partners  having  charge  of  the  mechan- 
ical operations,  while  the  two  latter-named  gentlemen  gave  their  attention 
to  financial  affairs.  During  the  time  the  establishment  was  in  their  hands, 
its  capacity  in  machinery  and  tools  was  greatly  increased,  and  among 
the  work  turned  out  were  the  two  ocean  steamers,  the  Lion  and  the 
Eagle,  constructed  for  the  Spanish  Government,  and  still  in  use  under 
different  names.  In  1841,  the  firm  of  Ward,  Stillman  &  Co.  was  dis- 
solved by  the  retirement  of  J.  D.  Ward,  and  the  establishment  was  con- 
ducted by  Stillman  &  Co.  In  1842,  a  new  firm  was  created  by  taking 
in  Horatio  Allen,  (the  gentleman  who  imported  the  first  locomotive 
engine  into  this  country,)  and  the  business  was  conducted  under  the 
name  of  Stillman,  Allen  &  Co. — Mr.  Seymour  having  retired.  In  1855, 
the  stock,  machinery,  tools,  patterns,  etc.,  were  sold  to  an  incorporated 
company,  under  the  title  of  the  Novelty  Iron  Works,  of  New  York, 
whose  cash  capital  is  $300,000,  by  which  company  the  business  has  been 
conducted  up  to  the  present  time.     Prior  »o  the  incorporation  of  thit 
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^company,  the  term  Novelty  Works  was  merely  a  Resignation  of  the  place 
where  the  several  firms  carried  on  business ;  but  since  its  incorporation 
The  Novelty  Iron  Works  is  the  legal  designation  of  the  body  corporate 
by  whom  the  works  are  carried  on.  At  present,  the  principal  manage- 
ment is  in  the  hands  of  Horatio  Allen,  President,  and  W.  £.  Everett 
Secretary. 

The  entrance  to  the  works  is  on  Twelfth,  opposite  Dry-Dock  Street^ 
where  there  is  a  large  gateway,  near  which  is  a  porter's  lodge,  with 
doors  leading  to  the  offices  and  to  the  drawing-room.  At  a  short  dis^ 
tance  from  the  gate,  and  within  the  enclosure,  there  is  a  great  crane  for 
receiving  or  delivering  the  vast  masses  of  metal,  such  as  shafts,  cylinders, 
boilers,  vacuum  pans,  and  other  portions  of  the  ponderous  machinery 
that  are  continually  passing  to  and  from  the  yard.  Turning  to  the  left, 
and  just  beyond  the  crane,  is  the  iron  foundry — a  building  206  feet  long 
by  80  feet  wide,  with  a  wing  upon  one  side.  It  contains  four  cupola 
furnaces,  capable  of  melting  at  one  heat  sixty-five  tons  of  iron,  which 
can  be  deposited  into  one  mould,  making  a  single  casting  of  that  enor- 
mous weight.  There  is  an  additional  furnace  for  special  nses,  and  is 
employed  as  occasion  requires.  The  blast  for  the  furnaces  is  brought 
under  ground  through  a  pipe  having  a  sectional  area  of  five  square  feet. 
Opposite  the  furnace  are  six  drying  ovens,  each  having  a  railway  and 
two  carriages,  and  each  within  a  sweep  of  one  or  more  of  six  cranes, 
some  of  which  are  capable  of  hoisting  twenty  tons.  Within  this  foundry, 
and  below  the  surface  of  the  ground,  there  are  moulding  pits,  twelve  feet 
in  diameter  and  eighteen  feet  deep,  the  sides  of  which  are  firmly  secured 
by  plates  of  boiler  iron  riveted  together.  Six  weeks  are  sometimes  re- 
quired to  prepare  the  moulds  for  loam  castings,  employing  from. ten  to 
forty  men.  Five  of  the  strongest  men  are  required  to  carry  a  ladle  of 
molten  iron  from  the  furnaces  to  the  reservoir  from  which  it  is  dis- 
charged into  the  mould.  The  process  of  clearing  the  mould  and  hoist- 
ing out  the  casting  requires  about  a  week.  In  illustration  of  the 
capacity  of  this  foundry  for  heavy  work,  it  is  sufficient  to  say  that  here 
were  made  the  bed-plate  of  the  steamship  Atlantic,  which  weighed 
thirty-seven  tons,  and  that  of  the  Arctic^  which  weighed  sixty  tons.  In 
the  summer  of  1854  there  was  also  cast  the  cylinder  of  the  steamship 
MelropoliSy  of  the  Fall  River  line,  which  was  then  the  largest  in  the 
world — having  a  diameter  of  105  inches,  and  a  length  of  14  feet,  with 
12  feet  stroke  of  piston.  Twenty-two  persons  sat  down  to  lunch  in  this 
cylinder,  with  room  to  spare,  and  a  horse  and  chaise  were  driven  through 
it,  both  backwards  and  forwards. 

In  the  smiths'  shop,  where  all  the  wrought  iron  parts  of  the  machinery 
are  formed  and  fitted,  there  are  thirty  forges,  with  the  requisite  number 
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of  men  to  each.  Here  also  are  large  cranes,  with  chains  connecting 
with  small  tracks  on  the  top  of  the  beams,  for  carrying  whatever  may 
be  snspended  farther  outward,  or  drawing  it  in,  as  may  be  required. 
These  tracks  are  moved  by  a  wheel  at  the  foot  of  the  crane,  and  are 
capable  of  carrying  extraordinary  weights.  In  one  instance  a  single 
block  of  iron  was  forged  which  weighed  14,366  pounds.  When  forging 
such  enormous  masses,  they  are  trucked  up  in  a  furnace  to  be  heated, 
where  they  remain  several  hours.  The  masonry  is  then  broken  away, 
and  the  red-hot  iron  is  lifted  by  the  crane  and  placed  under  a  massive 
trip-hammer.  When  the  process  of  forging  so  large  a  mass  of  iron  is 
going  on,  one  man  throws  water  upon  the  works  to  effect  some  purpose 
connected  with  the  scaling,  while  others  busy  themselves  about  getting 
it  into  the  requisite  shape  and  dimensions  as  the  forging  proceeds. 

Adjoining  the  smiths'  shop  are  the  machine  and  finishing  shops,  where 
the  cylinders,  piston  rods,  and  other  parts  of  the  machinery,  after  being 
cast,  are  subjected  to  a  refining  and  polishing  process.  These  arc  pro- 
vided with  lathes,  cutting  mills,  and  planers  of  vast  size  and  strength. 
There  is  also  a  brass  foundry  and  a  coppersmiths'  room,  each  furnished 
with  a  crane  and  its  appropriate  tools.  There  are  two  boiler  shops, 
provided  with  enormous  shears  to  cut  the  iron  plates  into  proper  forms, 
rollers  to  give  them  the  required  curvature,  punching  machines  to  make 
the  holes  along  the  edges  in  which  the  rivets  are  inserted,  and  numerous 
drilling  and  boring  machines.  The  whole  establishment  is  divided  into 
twenty  departments,  at  the  head  of  each  of  which  is  a  foreman  to 
superintend  those  under  his  particular  direction,  i^amely — iron  founders, 
brass  founders,  machinists,  boiler  makers,  carpenters,  coppersmiths,  black- 
smiths, metallic  life-boat  builders,  instrument  makers,  hose  and  belt 
makers,  painters,  masons,  riggers,  laborers,  cartmen,  watchmen,  store- 
keepers, pattern  makers,  draughtsmen,  and  clerks ;  in  all  averaging  more 
than  one  thousand  men ;  and  the  value  of  the  work  finished  is  about 
$1,330,000  per  annum. 

The  establishment  occupies  almost  two  entire  blocks  of  ground,  and 
includes  two  slips  capable  of  accommodating  the  largest  steamships. 

The  Delamater  Iron-Woxks 

Are  situated  on  the  North  river,  at  the  foot  of  West  Thirteenth  and 
Fourteenth  streets.  They  were  founded  in  the  year  1850,  by  Messrs. 
Peter  Hogg  and  Cornelius  Delamater,  who  carried  on  buRiness  under 
the  firm-style  of  Hogg  &  Delamater.    This  firm  had  a  previous  exii>«^- 
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ence  in  1842,  at  the  well  and  favorably  known  Phcenix  Foundry,^  in 
West  street,  between  Hubert  and  Vestry  streets,  which  dated  back  to 
1835. 

The  Dolamater  Works  are  distinguished  for  their  capacity  to  build 
very  heavy  machinery,  and  have  built  larger  cylinders  than  have 
thus  far  been  cast  and  finished  at  any  other  foundry  in  existence. 
The  original  air  engines  of  the  caloric  ship  Ericsson  were  constructed 
here,  which  had  eight  cylinders — four  of  which  each  measured  one  hun- 
dred and  sixty-eight  inches,  or  fourteen  feet  in  diameter  ;  and  the  four 
others  one  hundred  and  twenty  inches,  or  ten  feet ;  the  former  having 
at  least  fifty-six  inches  greater  diameter  than  that  pf  any  cylinder  that 
was  ever  cast,  finished,  and  put  in  a  ship.  In  1855,  the  firm  was  dis- 
solved, Mr.  Hogg  retiring,  and  Mr.  Delamater  remaining  to  conduct  the 
business  as  sole  proprietor.  Under  his  administration  the  Works  pros- 
pered, and  rapidly  increased  in  reputation  for  the  excellent  character 
of  the  work  finished  there.  .  As  occasion  required,  the  establishmenl 
was  enlarged,  new  tools  were  added,  and  every  facility  obtained  that 
was  necessary  to  build  light  or  heavy  machinery,  with  the  highest 
degree  of  perfection,  in  the  shortest  possible  space  of  time.  During 
the  late  Rebellion,  the  Navy  Department  of  the  United  States  Qovem- 
ment  derived  very  substantial  aid  from  the  skill  and  enterprise  of  this 
establishment  It  was  here  that  the  machinery  of  the  original  Monitor 
was  built ;  and  the  entire  hull,  turrets,  and  machinery  of  the  iron-clad 
Dictator  were  also  constructed  here.  The  magnitude  of  the  under- 
taking will  be  best  understood,  when  it  is  stated  that  the  Dictaior^s 
dimensions  are  three  hundred  and  twenty  feet  long,  fifty  feet  wide,  and 
twenty  feet  depth  of  hold.  Her  engines  have  two  upright  cylinders, 
one  hundred  inches  each  in  diameter,  and  six  return  flue  boilers.  The 
screw  propeller  is  twenty-one  feet  six  inches  in  diameter,  with  a  pitch 
of  thirty- two  feet.  The  steam  machinery  and  turrets  of  the  Kalamazoo 
and  Passaconomy,  as  well  as  the  motive  power  of  several  of  the 
iron-clads  known  to  the  public  as  the  Monitor  class,  of  which  the 
Passaic  may  be  taken  as  a  representative,  was  built  here,  because  no- 
where else  could  they  have  been  constructed  within  the  time  required 
by  the  government.  A  number  of  iron  steamers  were  also  constructed 
at  these  Works,  among  which  the  Matanzas  is  regarded  as  a  vessel  that 
reflects  great  credit  upon  her  builders.     Since  1842,  the  experimental 

(1)  The    Phoenix  Fonndry,  preriooi  to  eut  off  steam  bj  the  detaohment  of  the 

1842,  was  eonducted  bj  Mr.  James  Cun-  inlet  steam  valve,  an  invention  of  P.  Hog^ 

ningham,    an    engineer  of  nnnsual  skill,  then  an  apprentice,  in  1839.    Previous  to 

who  contributed  largely  to  the  development  that    date,    independent    cut-offs    in    the 

of  river  marine  engines,  and  was  the  first  to  steam  pipes  were  exclusively  used. 


180  BEMARKABLX  MANUFACTOBIES  OF  NEW  YORK. 

machines,  air,  and  other  engines  of  Captain  Ericsson,  have  all  been 
constructed  by  the  workmen  of  this  establishment,  superior  facilities 
being  enjoyed  here  for  the  purpose. 

The  Delamater  Works  occupy  a  space  of  two  hundred  feet  fronting 
the  North  river,  with  a  front  of  six  hundred  feet  on  Thirteenth  street, 
and  an  equal  space  on  Fourteenth  street ;  as  well  as  additional  grounds 
on  the  south  side  of  Thirteenth  street,  with  a  front  of  two  hundred  feet, 
by  one  hundred  deep.  The  establishment  is  furnished  with  every 
requisite  for  building  all  kinds  and  varieties  of  machinery,  besides  sta- 
tionary and  marine  engines,  such  as  sugar-house  machinery,  machinery 
for  water- works,  etc.,  the  proprietor  having  had  considerable  experience 
in  most  of  these  departments  of  mechanical  engineering.  There  have 
at  times  been  from  one  thousand  to  twelve  hundred  workmen,  of  all 
classes,  employed  here,  the  wages  averaging  during  the  past  year 
$11,000  per  week,  equal  to  $5t2,000  paid  for  labor  alone  in  twelve 
months.  When  the  whole  expense  of  conducting  such  Works  is  taken 
into  account,  and  that  the  sum  mentioned  as  paid  for  labor  alone  is  but 
a  fraction  of  the  whole  amount,  it  seems  wonderful  that  such  extensive 
operations  should  have  been  so  successfully  conducted  under  the  pro- 
prietorship of  a  single  individual.  Most,  if  not  all  the  large  Marine 
Engine  Works  of  New  York,  are  conducted  by  corporations  or  firms 
comprising  several  partners;  but  the  Delamater  Iron-Works  have 
achieved  distinguished  triumphs  in  engineering  under  the  direction  of 
a  single  proprietor  possessing  a  mind  of  great  executive  and  financial 
ability. 


The  Morgan  Iron-Works— George  W.  Quintard,  Proprietor, 

Located  at  the  foot  of  Ninth  street,  on  the  East  river,  are  another  of 
the  noted  Marine  Engine  Works  of  New  York.  They  date  their  origin 
from  1838,  when  T.  F.  Secor,  Charles  Morgan,  and  William  H. 
Calkin,  trading  under  the  firm-style  of  T.  F.  Secor  &  Company,  leased 
eight  lots  of  ground  at  that  location,  and  erected  buildings  suitable  for 
the  construction  of  engines,  boilers,  and  machinery  of  all  kinds.  The 
first  marine  engines  built  here  were  for  the  steamer  Savannah,  and  the 
steamboat  IVoy,  of  the  Troy  line.  In  November,  1841,  the  Works 
were  partially  destroyed  by  fire,  but  were  soon  rebuilt.  The  business 
of  building  engines  was  prosecuted  with  such  success,  that  in  1846  the 
facilities  were  found  to  be  entirely  inadequate  to  accommodate  the  in- 
creased demand,  and  the  entire  block  bounded  by  Ninth  and  Tenth 
itreets,  Avenue  D  and  the  East  river,  was  purchased,  and  the  Works 
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enlarged  to  their  present  capacity.  The j  also  purchased  one  half  of 
the  block  on  the  southerly  side  of  Ninth  street,  running  from  Avenue  D 
to  the  East  river,  and  erected  thereon  the  present  offices,  drawing- 
rooms,  etc.  Among  the  first  large  engines  built  at  these  new  Works 
were  those  for  the  steamers  New  Worlds  the  Crescent  Giiy,  and 
Empire  City ;  and  for  the  pioneer  steamers  of  the  United  States  Mail 
Steamship  Company,  the  Ohio  and  Chorgia.  A  highly  successful 
business  was  prosecuted.  From  £ve  to  seven  hundred  men  were  em- 
ployed until  February,  1860,  when  George  W.  Quinturd  became  sole 
proprietor,  and  the  firm  of  T.  F.  Secor  &  Company  ceased  to  exist. 

Under  his  administration,  important  additions  have  been  made  to  the 
mechanical  resources  of  the  establishment  by  the  purchase  of  large  and 
improved  planers,  lathes,  slotting  machines,  and  steam-hammers,  one 
of  which  is  capable  of  forging  sixteen  inch  shafts.  New  docks,  at 
which  vessels  of  the  largest  class  can  be  accommo'dated,  have  been 
built ;  and  a  floating  derrick,  capable  of  lifting,  at  one  hoist,  seventy- 
five  tons,  has  been  erected. 

The  engines  in  some  of  the  largest  of  our  sea-going  merchant  and 
war  vessels  were  built  at  these  Works;  and  those  of  two  of  the  fastest 
boats  running  on  the  Hudson  river,  were  designed  as  well  as  built  here, 
namely,  the  Tfiomas  Powell,  forty-eight  inch  cylinder,  and  eleven  feet 
stroke  of  piston  ;  and  the  Beindeer,  fifty-six  inch  cylinder,  and  twelve 
feet  stroke  of  piston. 

Among  some  of  the  well-known  Ocean  steamers  running  from  New 
York,  whose  engines  were  designed  and  built  at  these  Works,  are  the 
Oolden  Age  and  Oolden  Gate,  eighty-three  inch  cylinders  and  twelve 
feet  stroke  of  pistons  ;  Ocean  Queen,  ninety  inch  cylinder  and  twelve 
feet  stroke  of  piston ;  Empire  City,  eighty-three  inch  cylinder  and 
nine  feet  stroke  of  piston  ;  Oolden  Rule,  eightyrone  inch  cylinder  and 
twelve  feet  stroke  of  piston  ;  Mississippi,  eighty  inch  cylinder  and 
eleven  feet  stroke  of  piston  ;  California,  seventy-two  inch  cylinder 
and  eleven  feet  stroke  of  piston  ;  San  Francisco,  seventy-six  inch 
cylinder  and  twelve  feet  stroke  of  piston ;  United  States,  sixty  inch 
cylinder  and  twelve  feet  stroke  of  piston  ;  Fulton,  sixty-five  inch  cylin- 
der and  ten  feet  stroke  of  piston  ;  Charles  Morgan,  sixty  inch  cylinder 
and  eleven  feet  stroke  of  piston ;  Herman  Livingston  and  General 
Barnes,  sixty  inch  cylinders  and  ten  feet  stroke  of  pistons  ;  De  Soto  and 
Bienville,  sixty-five  inch  cylinders  and  eleven  feet  stroke  of  pistons; 
Manhattan  and  Vera  Cruz,  sixty  inch  cylinders  and  eleven  feet  stroke 
of  pistons ;  Brother  Jonathan^  seventy-two  inch  cylinder  and  eleven 
feet  stroke  of  piston. 

Of  vessels  for  the  United  States  (Government,  may  be  mentioned  the 
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double-turreted  Monitor  Onondaga,  carrying  two  fifteen  inch  Dablgren 
and  two  Parrott  guns.  She  has  four  main  engines  of  thirty  inch  cylin- 
der and  eighteen  inch  stroke  of  piston.  Her  turrets  are  each  worked 
by  a  pair  of  engines  of  twelve  inch  cylinder  and  twelve  inch  stroke, 
besides  Blower  engines,  etc.  Both  the  hull,  which  is  entirely  of  iron, 
and  the  machinery,  were  designed  at  these  Works,  and  she  has  proved 
a  formidable  addition  to  our  iron-clad  fleet.  The  list  also  includes  the 
engines  of  the  sloop-of-war  AmmonoauCf  consisting  of  a  pair  of  geared 
engines  of  one  hundred  inch  cylinder  and  forty-eight  inch  stroke  of 
piston  ;  and  those  of  the  Wdchusett  and  Seminole,  fifty  inch  cylinders 
and  thirty  inch  stroke  of  pistons ;  and  of  the  Ticonderoga,  forty-two 
inch  cylinder  and  thirty  inch  stroke  of  piston.  At  these  Works  were 
also  built  the  engines  for  the  sloop-of-war  Idaho,  consisting  of  four 
back-acting  engines,  thirty  inch  cylinder  and  eight  feet  stroke — twin 
propellers,  of  six  blades  each — which,  together  with  boilers,  condenser, 
and  air-pump,  are  of  novel  construction  and  design.  The  engines  of 
Webb's  Italian  frigate,  the  Ae  Don  Luige  De  Portugallo,  eighty-four 
inches  diameter  of  cylinder,  and  forty-five  inches  stroke  of  piston,  were 
made  here;  and  also  those  for  several  Chinese  steamers. 

Besides  marine  engines,  the  Morgan  Works  have  constmcted  some 
very  important  Pumping  Engines  for  water- works,  the  largest  being 
one  of  sixty  inch  cylinder  and  ten  feet  stroke  of  piston,  capable  of 
discharging  fourteen  millions  of  gallons  of  water  in  twenty-four  hours ; 
and  another  of  forty-four  inch  cylinder  and  eight  feet  stroke  of  piston, 
capable  of  discharging  eighteen  millions  of  gallons  in  the  same  time. 
These  were  for  the  water- works  in  the  city  of  Chicago. 

The  Works,  consisting  of  an  aggregation  of  buildings,  foundries,  and 
shops,  cover  an  area  of  ten  city  blocks,  and  in  them  are  employed  from 
eight  hundred  to  one  thousand  workmen. 


The  Continental  Works— Thomas  F.  Sowland»  Proprietor, 

Located  at  Greenpoint,  is  a  comparatively  new  establishment,  that  has 
attained  prominence  within  a  few  years  by  the  successful  execution  of 
important  contracts,  especially  for  Iron  Steamships  and  Iron -clad 
Floating  Batteries.  Like  almost  all  the  Marine  Engine  Works  of  New 
fork,  these  are  situated  on  the  East  river,  and  have  slipe  attached  to 
the  yard  where  vessels  may  be  moored. 

Among  the  first  important  contracts  undertaken  by  the  proprietor 
of  these  Works,  was  one  with  the  Croton  Water  Board,  in  New  York, 
in  which  Mr.  Rowland  agreed  to  construct  a  wrought  Tube  seven  and 
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a  half  feet  in  diameter,  and  over  a  quarter  of  a  mile  in  length,  and 
place  the  same  on  the  top  of  the  high  bridge  over  the  Harlaem  river- 
one  hundred  and  twenty  feet  above  its  level — for  the  purpose  of  uniting 
the  Croton  Aqueduct  and  making  a  continuous  water-waj  of  equal 
transverse  section  from  Croton  Falls  to  the  new  reservoir  at  Central 
Park.  This  was  successfully  executed,  and  four  hundred  and  fifty  tone 
of  wrought-iron  plate,  half  an  inch  thick,  and  four  hundred  tons  of 
castings,  were  consumed  in  the  work. 

At  the  outbreak  of  the  Rebellion,  Mr.  Rowland  commenced  the  man- 
ufacture of  Gun  Carriages  and  Mortar  Beds  for  the  Navy  Department^ 
and  fitted  out  most  of  the  steamers  purchased  from  the  merchant  ser- 
vice which  took  pai:t  in  the  capture  of  Port  Royal,  and  all  of  the 
Tessels  composing  the  "  Porter  Mortar  Fleef 

In  October,  1861,  he  contracted  with  John  Ericsson  and  associates 
to  build  an  Iron  Floating  Battery  in  accordance  with  Ericsson's  plans. 
This  vessel  was  launched  from  the  Continental  Works,  January  30th, 
1862,  and  arrived  at  Fortress  Monroe,  March  9th,  the  same  year, 
where  she  fought  the  rebel  Merrimac,  estaUishiog  a  complete  revolu- 
tion in  the  art  of  naval  warfare.  Mr.  Rowland  then  contracted  to 
build  the  iron-clad  batteries  "  Passaic,"  "  MonUuk,"  and  ''  Catskill ;" 
and  also  the  turrets  for  the  batteries  "Sangamon,"  "Lehigh,"  and 
"  Patapsco" — the  hulls  of  the  two  former  vessels  having  been  built  at 
Chester,  Pennsylvania,  and  that  of  the  latter  at  Wilmington,  on  the 
Delaware. 

Before  the  completion  of  these  iron-clads,  he  undertook  the  construc- 
tion of  the  hull  and  turrets  of  iron-clad  battery  "  Onondaga,"  from  Mr. 
Qeo,  W.  Quintard,  who  had  contracted  with  the  government  to  furnish 
the  vessel  complete ;  and  also  built  the  iroo-clad  battery  "  Cohoes," 
known  as  one  of  the  light-draft  Monitor  class ;  and  the  iron  double-ender 
"  Muscoota,"  designed  for  picket  work,  and  the  navigation  of  inland 
waters.  The  hull  of  the  ocean  iron-clad  battery  "  Puritan,"  was  also 
built  here,  and  alter  being  launched  was  laid  up  in  ordinary  at  the 
Brooklyn  Navy  Tard,  the  return  of  peace  having  rendered  her  com- 
pletion unnecessary. 

The  establishment  at  the  present  time  is  engaged  in  building  Iron 
Steamboats  designed  for  Cuban  waters,  and  also  in  the  manufacture  of 
steam-engines  and  boilers  adapted  to  the  oil  regions  of  Peonsylvaoia, 
and  the  varioos  industrial  pursuits  of  the  Southern  States. 
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The  Etna  Iron-Worics— John  Boach  ft  Son,  Proprieton . 

These  extensile  and  justly  celebrated  Works,  like  most  of  the  other 
noteworthy  establishments  in  this  country,  had  an  humble  and  unpre- 
tending origin.  The  original  building  was  erected  by  Mr.  John  Glass, 
on  a  single  lot  of  ground,  twenty-fire  by  one  hundred  feet,  and  de- 
signed for  the  purpose  of  making  small  castings.  In  1852,  Mr.  John 
Roach  purchased  the  premises ;  and  though  his  cash  capital  in  the  begin- 
ning was  limited  to  the  insignificant  sum  of  two  hundred  dollars,  he 
has  achieved  a  most  remarkable  success,  for  the  Works  in  some  respects 
are  now  without  an  equal  on  this  continent  in.  capacity  to  construct 
heavy  machinery  expeditiously.  The  building  that  occupied  a  single 
city  lot,  has  grown  under  his  proprietorship,  until  now  the  establish- 
ment covers  a  whole  block,  four  hundred  and  ten  feet  long  by  one  hun- 
dred and  ninety-eight  feet  deep«-^bounded  by  four  streets — and  is  four 
stories  in  height 

When  his  capital  from  the  legitimate  profits  of  the  business  had  in- 
creased sufficiently  to  justify  the  undertaking,  Mr.  Roach  resolved  to 
supply  a  great  national  want  by  the  erectioh  of  an  establishment  pro- 
vided with  facilities  for  constructing  larger  Marine  Engines  than  any 
heretofore  built  in  this  country.  With  this  object  in  view,  he  in  1860 
despatched  a  confidential  agent  to  Europe  with  instructions  to  examine 
all  the  most  extensive  Works  abroad,  and  note  everything  that  he  saw 
new  or  likely  to  be  valuable.  Having  himself  been  an  employee  in 
several  of  the  best  Marine  Engine  Works  of  this  country,  and  having 
obtained  from  the  report  of  his  agent  a  knowledge  of  the  facilities 
enjoyed  by  European  establishments,  he  was  enabled  to  avail  himself 
of  all  advantages  in  arrangement  and  selection  of  machinery.  Among 
the  many  excellent  tools  with  which  these  Works  are  equipped,  there 
are  at  least  two,  that  in  size  are  not  equalled  by  any  in  this  country, 
namely,  a  planer  that  will  carry  a  hundred  tons  weight,  and  work  four 
cutting  tools  at  a  time — and  a  lathe,  that  is  now  capable  of  boring  a 
cylinder  of  a  diameter  of  one  hundred  and  twelve  inches,  and  can  be 
easily  altered  to  swing  twenty-eight  feet  in  diameter.  In  fact,  the 
facilities  of  the  establishment  are  such,  that,  it  is  conceded,  more  work 
can  be  executed  here  in  a  given  time,  than  can  be  done  elsewhere, 
either  in  this  country  or  in  Europe.  An  engine,  from  the  time  the 
castings  are  made  until  its  completion,  is  pushed  forward  through  the 
various  processes  with  an  ease  and  celerity  truly  remarkable ;  and 
payments,  which,  in  the  construction  of  engines,  as  of  houses,  are 
usually  made  at  certain  periods,  according  to  the  progress  of  the  work, 
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are  reached  with  a  rapidity  wholly  unprecedented  in  similar  establish- 
ments. 

During  the  past  few  years  there  have  been  employed  in  these  Works 
from  nine  hundred  to  fifteen  hundred  workmen  of  all  grades,  including 
some  of  the  most  skilful  and  accomplished  that  the  offer  of  the  highest 
w^ages  could  obtain.  The  whole  establishment  is  controlled  by  a 
superintending  engineer,  Mr.  T.  Main,  directly  responsible  to  the  propri- 
etor ;  while  the  foremen  of  the  various  departments  are  absolutely  sn- 
preipe  in  their  own  sphere,  yet  responsible  to  the  superintendent,  from 
whose  decisions  there  is  no  appeal.  By  this  means  a  single  controlling 
intellect  is  felt  in  the  most  minute  details ;  ana  the  consequence  is  a  most 
thoroughly  disciplined  workshop,  with  a  Napoleonic  method  of  reward- 
ing fidelity  and  skill  when  found  a  characteristic  of  a  workman. 

To  the  Etna  Iron-Works  belong  the  credit  of  having  cast  and  finished 
some  of  the  largest  steam  cylinders  ever  made.  The  United  States  Qov* 
ernmciit  steam-ram  Dunderberg's  two  engines  were  built  here,  each 
having  a  diameter  of  one  hundred  and  twelve  inches,  or  nine  feet  and 
four  inches,  with  twelve  feet  stroke  of  piston — which  are  among  the  very 
largest  steam-engines  tjiat  were  ever  built.  Yet  the  workmen  had 
little  or  no  more  difficulty  in  finishing  these  immense  castings  than  if 
they  had  been  of  the  usual  size  of  ordinary  marine  engines.  The  en- 
gines of  the  Bristol  and  Promdence^  for  the  Merchants'  Steamship 
Company,  each  having  a  cylinder  one  hundred  and  ten  inches,  were 
built  here.  So,  too,  were  those  of  the  Rising  Star^  the  Warrior,  and 
the  engines  and  machinery  of  the  United  States  Government  double- 
end  gunboat  Winooskij  and  the  steam  frigate  Neahaminy, 

The  Etna  Iron-Works  are  not  only  creditable  to  the  enterprise  and 
skill  of  their  proprietor,  but  they  represent  well  the  progressive  charac- 
ter of  the  American  people,  whose  patronage  has  sustained  them.  It 
is  of  course  impossible  to  foresee  the  future  wants  of  a  rapidly  grow- 
ing nation,  but  it  seems  probable  that  these  Works  are  prepared  to 
anticipate  any  demand  for  still  heavier  machinery  that  may  be  made 
upon  them  for  the  next  quarter  of  a  century. 

Besides  her  Marine  Engine  Works,  New  York  is  famous  for  the  number 
of  her  ship  yards,  and  the  eminence  of  her  ship-builders,  though  to 
notice  them  we  shall  be  compelled  to  digress  from  the  plan  limiting 
descriptions  to  establishments,  and  trespass  upon  the  province  of  biogra- 
phy. The  department  in  which  the  ship-builders  of  New  York  have 
especially  achieved  eminence,  is  in  the  construction  of  steamers.  In  no 
other  city  of  the  United  States  have  so  many  large  steamships  been 
built,  and  at  this  time  nearly  all  the  work  is  of  this  class,  there  being 
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not  more  than  five  or  six  sailing  craft  on  the  stocks  in  the  combined 
ship  yards  of  New  York,  Brooklyn,  and  Green  Point.  Foremost  among 
the  yards  where  magnificent  specimens  of  naval  architecture  have  been 
modelled  and  built,  is 


The  Ship  Tard  of  Wm.  H.  Webb. 

This  eminent  ship-builder  was  bom  in  the  city  of  New  York,  June 
19th,  1816,  of  parents  whose  ancestry  on  the  paternal  side  was  English, 
and  on  the  maternal,  Huguenot.  His  father,  Isaac  Webb,  was  a 
member  of  the  ship-building  firm  of  Webb  &  Allen,  and  for  many  years 
was  associated  with  Henry  Eckford,  an  eminent  ship-builder  in  the  war 
9f  1812.  Educated  in  the  schools  of  the  city,  and  at  the  grammar 
school  of  Columbia  College,  where  he  attained  the  first  and  highest 
position  in  mathematics,  young  Webb,  at  the  age  of  fifteen,  decided, 
against  the  wishes  of  his  parents,  to  abandon  school,  and  solicited  an 
apprenticeship  in  the  ship  yard  of  his  father,  where  he  served  for  six 
years,  with  only  one  week  of  vacation,  which  was  spent  principally  in 
a  visit  of  examination  to  the  first  Dry  Dock  constructed  in  this  country, 
viz. :  that  at  the  Boston  Navy  Yard.  At  the  early  age  of  twenty,  he 
undertook  a  sub-contract  for  the  building  of  the  New  York  and  Liver- 
pool Packet  ship  "  Oxford,"  of  the  old  Black  Ball  Line,  Charles  H. 
Marshall,  agent,  though  previous  to  that  time  he  had  been  entrusted 
with  the  management  of  large  numbers  of  mechanics,  and  the  direction 
of  works  of  importance.  He  pursued  the  business  of  constructing  vessels 
as  sub-contractor  until  he  attained  the  age  of  twenty-four,  when,  his  health 
failing,  he  made  a  voyage  to  Europe,  from  which  he  was  speedily  recalled 
by  the  death  of  his  father,  whose  affairs  were  found  to  be  involved.  After 
these  were  arranged,  he  formed  a  co-partnership  with  Mr.  Allen,  his 
father's  former  partner,  April  1st,  1840,  which  continued  for  three  years, 
when  Mr.  Allen  relinquished  the  then  prosperous  business  to  his  part* 
ner,  who  has  since  conducted  it  alone  with  increasing  and  remarkable 
success,  having  built  up  to  this  time  one  hundred  and  thirty-three  vessels, 
whoso  aggregate  tonnage  is  greater  than  that  of  any  other  individual 
builder  in  the  United  States. 

In  the  year  1852,  Mr.  Webb  visited  St.  Petersburg,  and  received  a 
contract  for  building  a  line-of-battle  ship  for  the  Russian  Government. 
This  was  accomplished  through  the  address  and  perseverance  of  the 
indomitable  American,  after  an  agent  whom  he  had  despatched  twice 
tor  the  purpose  had  failed  in  securing  it,  as  it  was  contrary  to  the  prac- 
tice of  all  Governments  to  have  vessels  of  war  bnilt  outside  of  the  Gov- 


THH    NEW     VOJ^K 

PUBLIC  LIBRARY 


7 


A8TOR  LENOX  ANO 
TILOCN  FOU.SUATIONt 


WILLIAM  H.  WEBB'S  SHIP  TABD.  137 

eminent  Yards.  The  vessel,  as  originally  contracted  for,  was  to  have 
ninety  guns ;  but  the  occurrence  of  war  between  Russia  and  the  allies 
having  interposed  an  obstacle  to  the  prosecution  of  the  work  as  a  viola- 
tion of  the  lieutrality  laws,  on  its  cessation  a  new  plan  and  model, 
desigucd  by  Mr.  Webb,  were  adopted,  with  a  less  number  of  guns, 
though  of  larger  calibre.  The  -vessel  was  built  in  accordance  with  this 
plan,  notwithstanding  the  written  protest  of  the  Representatives  of  the 
Russian  Government,  and  the  fact  that  it  was  never  approved  by  the 
officials  until  after  trial,  when  they  were  not  sparing  in  their  testi- 
monials of  approval  and  expressions  of  satisfaction.  On  September 
21st,  1858,  this  steam  frigate  of  seventy-two  guns,  seven  thousand  tons 
displacement,  named  the  ''  General  Admiral,"  in  honor  of  the  Grand 
Duko  Constantine,  was  launched,  and  has  proved  to  be  the  fastest  steam 
vessel  of  war  yet  built,  having  made  the  passage  between  New  York 
and  Cherbourg,  in  France,  in  the  unprecedented  time  of  eleven  days 
and  eight  hours,  mostly  under  steam  alone. 

In  1860,  Mr.  Webb  received  an  order  from  Gonot  Cavour,  Prime 
Minister  of  Italy,  who  sent  for  him  to  visit  that  conntry  to  conclude 
the  contract  to  build  two  iron-clad  steam  screw  frigates  of  thirty- 
six  large  guns,  six  thousand  tons  displacement.  These  vessels  were 
clad  with  iron  plates  four  and  a  half  inches  in  thickness,  from  five 
and  a  half  feet  below  water  line  to  the  upper  deck,  and  when  finished 
were  found  to  possess  extraordinary  speed  and  sea  going  qualities, 
making  the  passage  from  New  York  to  Naples,  a^ distance  of  over  five 
thousand  miles,  in  eighteen  days  and  twenty  hours,  principally  with 
steam  power,  and  in  the  winter  season.  These  vessels  were  contracted 
for  just  previous  to  the  breaking  out  of  the  late  Rebellion,  and  con- 
structed during  that  time,  when  the  demands  of  our  own  Government 
were  pressing,  and  prices  of  materials  had  advanced  largely,  but  no 
reclamation  was  made  upon  the  Italian  Government  for  an  additional 
allowance  on  that  account,  and  afford  a  convincing  proof  of  the  capa- 
bilities of  the  ship-building  establishments  of  the  city  of  New  York. 

Among  the  remurkable  vessels  now  nearly  completed  at  Mr.  Webb's 
ship  yard,  is  the  steam  screw  iron-clad  Ram,  the  "  Dunderberg,"  ordered 
by  the  United  States  Government.  This  is  the  largest  iron-clad  that 
has  vet  been  built,  being  seven  thousand  two  hundred  tons  displace- 
ment, and  affords  more  room  for  fuel,  stores,  provisions,  and  accommo- 
dations for  officers,  crew,  and  marines,  than  any  other  vessel  of  this 
description  that  has  yet  been  built.  The  hull  is  massive,  being  solid 
from  stem  to  stern,  is  three  hundred  and  seventy-eight  feet  long,  sixty- 
eight  feet  wide,  and  thirty-two  feet  deep.     The  frame  timbers,  twelve 

to  twentv  inches  thick,  are  caulked  and  planked,  and  over  the  planking 
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two  courses  of  heavy  beams  are  laid,  making  in  all  an  aggregate  of  five 
to  seven  feet  of  solid  timber  on  the  sides.  The  model  or  plan  of  the 
vessel,  embracing  a  casemate,  is  entirely  new  and  distinct  from  the  tur- 
ret or  monitor  class,  the  steering  apparatus  being  especially  novel,  as 
one  of  the  two  rudders  is  placed  before  the  screw,  instead  of  aft,  as 
usual.  She  is  constructed  expressly  for  a  sea  going  iron-clad,  and  is 
expected  to  make  fifteen  knots  an  hour  in  smooth  water.  Her  destruc- 
tive power  is  immense,  being  armed  with  a  prow  of  very  peculiar 
shape,  fifty  feet  in  length,  of  solid  wood,  and  covered  with  an  iron  peak, 
which  it  is  believed  will  penetrate  any  vessel,  whether  wooden  or  iron- 
clad, that  has  yet  been  built,  if  struck  with  the  force  the  Dunderberg 
can  give.  She  is  also  armed  with  sixteen  guns,  on  slide  carriages, 
four  of  them  being  fifteen  inch  guns,  carrying  each  460-pound  shot, 
and  twelve  eleven  inch  guns,  carrying  each  182-pound  shot,  with  two 
additional  ports  forward,  in  which  two  other  eleven  inch  guns  can  be 
mounted  if  required.  The  total  weight  of  her  broadside  is  four  thou- 
sand and  twenty-four  pounds  of  shot. 

Among  the  new  vessels  now  being  constructed  at  Mr.  Webb's  ship  yard 
are  also  two  steamers  for  a  line  between  New  York  and  Boston,  each 
being  three  hundred  and  sixty  feet  in  length,  forty-nine  feet  in  width, 
and  sixteen  feet  deep,  and  one  of  the  two  steamers  ordered  by  the  Pacific 
Steamship  Line,  to  run  between  San  Francisco  and  China.  This  is 
one  of  the  largest  steamers  that  has  yet  been  built  in  this  country,  being 
three  hundred  and  sixty  feet  long,  forty-nine  feet  wide,  and  thirty-one 
and  a  half  feet  deep,  and  is  intended  to  accommodate  about  one  thou- 
sand passengers,  and  a  thousand  tons  of  freight.  As  this  vessel  is  do- 
signed  to  combine  the  greatest  strength  with  high  speed,  elements  of 
strength  in  accordance  with  a  plan  originated  by  Mr.  Webb  have  been 
introduced  in  her  construction  that  have  never  before  been  adopted. 

To  enumerate  all  the  important  vessels  that  have  been  constructed 
by  Mr.  Webb  in  twenty  years  would  be  a  tedious  task.  The  list  com- 
prises three  sloops,  eleven  schooners,  five  brigs,  eleven  barks,  sixty-five 
ships,  nine  steamboats,  and  twenty-eight  large  steamships,  in  all  one 
hundred  and  thirty-three  vessels,  with  an  aggregate  capacity  of  nearly 
200,000  tons.  Among  the  sailing  vessels  built  by  him,  were  many  of 
the  famous  London,  Liverpool,  and  Havre  packets  of  former  times, 
including  the  "  Guy  Mannering,"  the  first  full  three  deck  freighting 
ship  ever  built  in  this  country ;  the  ship  "  Ocean  Monarch,"  of  three 
thousand  tons,  which  carried  a  larger  Amount  of  freight  than  any  ship 
built  in  any  country,  having  loaded  over  seven  thousand  bales  of 
cotton  with  the  extraordinary  low  draught  not  exceeding  eighteen 
and  a  half  feet  of  water ;  and  the  clipper  fihipSi  *'  Helena,"  ''  Chal- 
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lenge,"  "  Cornet,^  "  Invincible,"  "  Swordfish,**  "  Young  America,"  and 
*'  Black  Hawk. "  Of  these  ships,  the  "  Swordfish"  made  the  passage  from 
New  York  to  San  Francisco  in  ninety  days,  from  wharf  to  wharf  at  the 
respective  ports,  and  the  "Comet"  made  five  successiTe  passages 
between  the  same  ports  that  averaged  one  handred  days,  one  of  which 
from  San  Francisco  to  New  York,  was  made  in  seventy-sis  days,  the 
shortest  on  record,  and  ron,  during  one  voyage,  in  three  successive  days, 
nine  hundred  and  sixty-six  knots,  or  about  one  thousand  and  twenty- 
five  statute  miles ;  and  in  one  day,  three  hundred  and  thirty-two  knots, 
or  about  three  hundred  and  eighty-five  statute  miles.  Among,  the 
steamships  built  by  Mr.  Webb,  are  the  "  United  States,"  the  first  large 
steamer  built  for  the  New  Orleans  trade ;  the  "  Cherokee,"  the  first 
large  steamer  built  for  the  Savannah  trade ;  and  the  **  California,"  the 
first  steamer  built  in  this*country  for  the  Pacific  trade,  and  the  first  to 
enter  the  Golden  Gate  in  1849,  where  now  an  immense  fleet  of  sea  and 
river  steamers  traverse  the  broad  waters.  Nearly  all  the  large  steamers 
engaged  in  the  Pacific  trade  have  been  built  in  his  yard. 

Such  a  record  of  successful  enterprise,  in  an  important  and  difficult 
department,  requiring  for  its  prosecution  mental  qualities  of  a  high 
order,  is  its  own  best  eulogy. 


The  Westervelt  Ship  Yard, 

Occupying  the  block  bounded  by  Third,  Goerck,  Houston,  and  the  East 
River,  is  another  of  the  extensive  ship  yards  for  which  New  York  is 
noted.  Mr.  Jacob  A.  Westervelt  is  probably  the  oldest  ship-builder 
now  engaged  in  active  business ;  and  has  constructed,  it  is  believed, 
more  vessels  of  a  medium  tonnage  than  any  other  ship-builder  in  the 
United  States.  His  history,  which  has  points  of  instruction,  as  well 
as  of  interest,  is  briefly  as  follows : 

He  was  born  in  Bergen  county,  New  Jersey,  January  20th,  1800, 
but  removed  with  his  father  to  the  city  of  New  York,  in  1805.  After 
the  decease  of  his  father,  which  occurred  in  1814,  he  determined  upon 
poing  to  sea,  and -shipped,  as  boy  before  the  mast,  in  a  vessel  bound  to 
Charleston,  South  Carolina.  Shortly  after  his  arrival  there  the  vessel 
was  sold,  and  ho  suddenly  found  himself  a  stranger  in  Charleston,  with 
only  fifteen  dollars  in  his  pocket.  After  remaining  thero  until  nearly 
every  dollar  was  spent,  he  again  shipped  as  seaman  on  board  a  ship 
bound  to  Bordeaux,  France.  After  making  several  voyages  to  Europe 
he  concluded  upon  abandoning  the  sea,  and  learning  the  art  and  mystery 
of  ship-building.     With  this  intention,  being  then  in  his  sixteenth  year. 
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he  visited  all  the  ship  yards,  and  finally  entered  that  of  Christian  Bergh, 
as  an  apprentice,  in  the  year  1816,  where  he  remained  until  1820. 
During  that  year,  though  only  twenty  years  of  age,  an  invitation  was 
extended  him  by  a  gentleman  residing  in  Charleston,  South  Caro- 
lina, to  undertake  the  construction  of  two  schooners  at  that  place. 
Having  ol^ined  the  consent  of  his  employer  (his  apprenticeship  not 
having  expired),  he  at  once  embarked  on  board  a  sloop  of  sixty  tons, 
and  after  a  stormy  and  dangerous  passage  of  fifteen  days,  landed  safely 
in  Charleston.  He  at  once  commenced  his  first  two  vessels,  employing 
in  their  construction  negro  slaves  owned  by  planters  residing  in  and 
around  Charleston.  Upon  the  completion  of  the  vessels  he  returned 
to  New  York,  and  at  once  became  a  partner  of  Mr.  Bergh ;  with  whom 
he  remained  associated  until  Mr.  Bergh  retired  from  business,  in  the 
year  1835  ;  after  having  built,  during  fifteen  ^ears,  seventy-one  vessels, 
nearly  all  of  which  were  ships  ranging  from  four  hundred  and  fifty  to 
six  hundred  tons. 

Mr.  Westervelt  then  resolved  upon  a  voyage  to  Europe,  where  he 
remained  nine  months,  and  upon  his  return  he  resumed  business,  taking 
a  yard  at  Corlear's  Hook  (foot  of  Cherry  street),  where  he  built 
a  number  of  large  and  fine  ships,  and  remained  until  he  re- 
moved to  his  present  location.  A  yard  at  the  foot  of  Seventh  street 
was  also  taken,  soon  after,  and  for  several  years  both  were  kept  well 
filled  with  vessels  in  course  of  construction,  and  required  by  the  then 
opening  trade  to  California. 

Mr.  Westervelt  originated  and  built,  in  connection  with  Mr.  Edward 
Mills,  the  steamships  *^  Washington"  and  "  Hermann,"  the  pioneers  of 
American  Ocean  Steamers.  The  steamers  **  Franklin"  and ''  Humboldt," 
the  first  of  the  present  Havre  line,  were  built  by  him  shortly  after  ; 
and  at  a  more  recent  date  he  built  the  steamer  "  Arago ;"  now  running 
in  the  same  line  ;  also  the  steamer  ^*  Rhode  Island,"  now  owned  by  the 
United  States  Government,  and  the  "  Eagle,"  and  "  Moro  Castle," 
owned  by  Spofford,  Tileston  &  Co.  Among  the  most  celebrated 
clipper  ships  built  by  him  were  the  "  N.  B.  Palmer,"  "  Contest,"  and 
'^  Sweepstakes."  Quite  a  number  of  vessels  for  the  American  and 
foreign  governments  have  been  constructed  by  him  ;  among  which  may 
be  named  the  frigate  **  Hope,"  of  two  thousand  tons,  built  in  the  year 
1825,  for  the  Greek  Government ;  the  "  Guadalquiver,"  for  the  Spanish 
Government ;  the  "  Fusiyama,"  launched  last  year,  for  the  Japanese 
Government ;  and  the  *'  Ottawa,"  *'  Olsego,"  "  Kankakee,"  and  sloop 
of  war  "Brooklyn,"  for  the  United  States  Government.  The  last 
named  vessel  has,  during  the  recent  war,  proved  second  to  none  in  our 
navy,  as  her  brilliant  record  fully  demonstrates ;  and  Vice- Admiral 
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Farragut  has  repeatedly  asserted  that  she  is  the  most  efficient  man-of- 
iVar  belonging  to  the  Government.  This  vessel  was  built  by  Mr.  Wes- 
tervelt  during  the  year  1858  ;  the  contract  having  been  awarded  to  hint 
by  the  committee  appointed  by  the  Secretary  of  the  Navy,  after  the 
leading  ship- builders  in  this  country  had  presented  their  models  and 
drawings  for  the  vessel.  It  may  here  be  stated  that  Mr.  Westervelt, 
although  never  a  politician  from  choice  or  inclination,  has  held  many 
important  public  positions,  and  after  representing  his  ward  and  serving 
on  many  important  committees,  he  was  in  the  year  1852  elected  to  the 
Mayoralty  of  New  York,  by  one  of  the  largest  majorities  ever  given  to 
a  candidate  for  that  position. 

The  following  is  the  number,  class,  and  tonnage  of  vessels  built  by 
Mr.  Westervelt  and  his  son,  up  to  the  present  time : 

Fifty  steamships,  ninety-three  ships,  five  barks,  four  brigs,  fourteen 
schooners,  one  sloop,  two  floating  light  ships,  one  safety  barge,  eleven 
pilot  boats,  in  all  one  hundred  and  eighty-one  vessels,  with  an  aggre- 
gate  capacity  amounting  to  one  hundred  and  fifty  thousand  six  hundred 
and  twenty-four  tons. 

Since  the  year  1859  the  active  management  of  the  Westervelt  Ship 
Yard  has  been  conducted  by  \he  son,  Daniel  D.  Westervelt,  although 
the  senior  still  supervises  most  of  the  details  connected  with  the  building 
of  vessels.  This  gentleman  is  probably  the  only  American  ship-builder 
who  has  received  an  order  of  knighthood  from  a  foreign  government  for 
skill  in  his  profession.^ 


(1)  The  particulars  of  the  order  of  knight- 
hood bestowed  upon  D.  D.  Westervelt  are 
as  follows : 

Mr.  D.  D.  Westerrelt,  daring  the  year 
18G1,  received  an  invitation  from  the  Spanish 
Government  to  forward  them  models  and 
drawings  for  three  steam  frigates  of  forty, 
fifty,  and  sixty  guns,  respectively ;  promising 
to  Mr.  Westervelt,  at  the  same  time,  the 
construction  of  the  ships,  should  the  plans 
prove  satisfactory  to  the  Department  of 
Marine,  before  whom  they  were  to  be  sub- 
mitted. The  examination  proving  highly 
satisfactory,  an  Admiral  was  delegated  with 
full  power  to  close  the  contract,  and  to 
direct  the  builder  at  onoe  to  begin  the  con- 
struction of  the  vessels.  Immediately  upon 
his  arrival  the  Rebellion  broke  out,  and  Mr. 
Westervelt,  being  unable  to  procure  the  live 
oak  and  yellow  pine  required  to  build  the 
ships,  was  compelled  to  abandon  the  con- 
tract.    The  Spanish  government,  in  order 


to  testify  the  estimation  in  which  the 
models  and  plans  were  held  by  them, 
reoommended  that  the  order  of  "  Isabel  \m 
Catolica"  be  conferred  upon  Daniel  D. 
Westervelt.  The  Queen,  approving  this 
decision,  at  onoe  forwarded  the  insignia  of 
the  order,  together  with  m  complimentary 
letter,  to  the  Spanish  minister  at  Washing- 
ton,  from  whom  Mr.  Westervelt  received 
them.  The  emblem  or  order  is  an  eight- 
pointed  star,  with  enamelled  oirenlar  cen- 
tres, having  on  one  side  the  iniUtle  of  F. 
R.,  with  the  motto  "  Per  Isabel  1»  OatoUeft" 
circumscribing  it ;  i^nd  oa  the  other  a  rep  • 
resentation  of  the  Eastern  and  Western 
hemispheres,  surmounted  by  the  Spanish 
crown,  alongside  of  which  stands  two 
columns,  around  which  m  wreath  is  en- 
twined, bearing  the  words  ''Plus  Ultra." 
Circumscribing  it  is  the  motto  "  Ala  Lealtad 
Acrisolada." 
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Hemy  Steen*  Ship  Tard, 

Located  at  Greenpoint,  Long  Island,  is  noteworthy,  from  the  fact  that 
some  of  the  largest  and  finest  steamers  in  the  merchant  service  have 
been  constructed  there,  and  the  largest  wooden  merchantman  jet  built 
in  this  coontrr.  and.  probably,  in  the  world,  is  there  at  this  time  ap- 
proaching completion.  It  is  situated  at  the  foot  of  Oreen  and  Huron 
streets*  on  the  East  river,  and  occupies  an  area  of  one  hnndred  and 
sixtT-cwo  thousand  five  hundred  square  feet  of  ground. 

Henrr  Steers*  the  proprietor  of  these  yards,  is  one  of  the  youngest 
of  the  eminent  American  ship-builders,  having  been  bom  September 
I^  l<3i:  bat  is  descended  from  a  tribe  of  shipwrights — his  father, 
^raadfacber.  and  great-grandfather  having  been  connected  with  the  pro- 
tessjion.  He  is  the  nephew  of  George  Steers,  the  celebrated  yacht 
buUii^r.  whose  untimely  death,  about  ten  years  since,  deprived  New 
Yi^  of  a  man  who  had  made  American  yachts  famous  in  foreign 
w^btfc^  Young  Henry  was  educated  in  schools  of  his  native  city,  and 
w^Mii^  <f^;muued  and  passed  for  admission  into  the  free  Academy ;  but,  at 
tik^  ^tfy  vrf  sixteen,  following  the  traditionary  bent  of  his  ancestry,  he 
et^se%l  w  jp>  into  the  ship  yard  of  his  father  and  his  uncle  Gkorge,  who 
%^f^  tlhm  associated  in  business.  He  there  served  a  regular  appren- 
u<^)ip*  passing  through  all  the  gradations,  from  a  grindstone  boy  to  a 
!0«viutiu,  «)viuoing  quick  perceptions  and  more  than  ordinary  mathe- 
UAaUv-«^  Uilcuc>  which  he  assiduously  cultivated,  so  that,  upon  attaining 
b;^  muiv>iii>,  be  was  able  to  take  a  position  with  the  best  educated  and 
iu«/^  itivaiieing  shipwrights.  For  several  years  he  was  foreman  in  the 
>4jiP  v«w>i  of  his  uuole*  i^^eorge  Steers,  and,  from  his  association  with 
uiu»  nKKHi^^jUN  filled  much  practical  knowledge,  which  has  since 

wa  *i  i*<*t  ^*^^  ^^"^  ^^*  ^^^  ^"^  ^^*  profession, 
>a  *  >o^r,  -K^  vvwufe^ced  business  on  his  own  account,  first  building 
«viiki  *  Aw'ttiB^  att*i  pU^  N.>ats»  which  were  noted  for  their  elegance  and 
vvi  aitv'^^  ;iuMiiK  tb*«tt  the  **  Charles  H.  Marshall,"  one  of  the  best 
x»»x;  .-ic^ve^  '^\^^  lK?A»  a«'*w  ^tt  ws®  >^  ^^^  York  harbor. 

*u  v;**  Hr.  $it^>«*  U>cated  himself  at  Green  Point,  where  he  still 
vi».;uv.x  Kx  .>**«4iHN».  »bkI  where  he  built  the  "  Hu  Quang,"  the  "  Che 
V<4i'  ^^'^  *^  '  ^*^  K^iu,*^  now  in  the  China  trade.  The  "Fob 
Vk;»  **M^^iv  iK  4%Aiv^v«^v  wiv  ^^  ^^^^^  ®^®''  recorded,  and  is  now  the 
.1^^  ?H>»*»<i  =u  vifctt»#^  waters.  Her  length  is  two  hundred  and 
*  *  U\^  ^* »  t^v^tb.  I^w^^fbur  feet ;  depth,  twenty-two  feet ;  and 
^  ^vX^  <«N^  '  ^^  ilKHfc**tt4  liMWL  The  "Arizona,"  launched  by  Mr. 
C^v^  fc  .'aA%fc*is>.  ^-^^  *^  *^  Pacific  Mail  Steamship  Company,  is 
^    ^^^  j^  j^^4  !,,»j^  t^w  S^w  York  to  AspinwaU.    Her  length 
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is  three  hundred  and  twenty-five  feet ;  breadth  of  beam,  forty -six  feef; 
depth,  27  feet;  and  capacity  about  thirty-two  hundred  tons.  The 
steam  frigate  "  Idaho,''  built  by  Mr.  Steers  for  the  United  States  GK)v* 
ernment,  is  three  hundred  feet  long,  forty-four  feet  wide,  and  twenty- 
four-  feet  deep,  and  of  a  most  beautiful  model.  He  is  now  building, 
for  the  Pacific  Mail  Company,  a  steamship,  the  consort  of  the  one  before 
referred  to  as  being  constructed  by  Mr.  Webb,  and  as  it  is  wider  than 
that,  is  believed  to  be  the  largest  wooden  steamship  that  has  ever  been 
constructed.  Her  extreme  length  between  perpendiculars  at  load  line 
is  three  hundred  and  sixty  feet ;  breadth  moulded,  forty-eight  and  a 
half  feet ;  breadth  extreme,  fifty  feet ;  and  depth  of  hold  to  top  of  spar 
deck  beams,  amidships,  thirty-one  feet  six  inches.  The  vessel  will 
have  three  full  decks,  and  an  orlop  deck  at  each  end>  extending  to 
boiler  and  engine  bulkheads,  and  a  platform  in  lower  hold  to  receive 
cargo  and  coal.  The  bulwarks  will  be  of  white  pine,  and  amidships 
the  frame  timbers  will  run  up  to  the  rail  where  the  bulwarks  will  be  of 
yellow  pine,  both  inside  and  out,  thus  making  them  solid.  She  will  b» 
divided  into  four  water-tight  compartments,  and  strongly  braced  with 
iron  bars,  running  diagonally  throughout  the  entire  length  of  the  vessel 
Her  capacity  will  be  forty'seven  hundred  tons  burden,  and  the  cost, 
when  ready  for  sea,  over  a  million  of  dollars. 

Mr.  Steers  has  constructed  in  all  sixteen  vessels,  the  most  of  them 
large,  and  some  of  them  remarkable  for  the  beauty  and  symmetry  of 
their  models.  It  is  undoubtedly  a  proof  of  substantial  merit  and  a  fine 
genius  that  one  so  young  should  receive  contracts  requiring  for  their 
fulfilment  the  greatest  skill  and  responsibility,  and  if  his  future  shall 
realize  the  promise  of  the  past,  a  more  extended  biography  of  Henry 
Steers  will  yet  be  written. 

John  Englis  &  Son*B  Ship  Tard, 

4 

At  the  foot  of  Tenth  street,  East  river,  is  noteworthy,  from  the  fact 
that  here  nearly  all  the  large  Sound  and  the  finest  River  boats  in  the 
world  have  been  built.  It  has  a  front  on  the  river  of  two  hundred  and 
fifty  feet,  and  extends  back  five  hundred  and  sixty  feet,  making  the 
aggregate  area  one  hundred  and  forty  thousand  square  feet. 

John  Englis,  the  senior  partner  and  proprietor  of  this  yard,  was  born 
in  the  city  of  New  York,  and  after  serving  an  apprenticeship  of  se\(en 
years  with  Smith  &  Dimond,  became  foreman  for  Bishop  k  Simonson, 
then  noted  ship-builders.  In  183T,  he  went  to  Lake  Erie,  and  built  his 
first  steamers — the  **  Milwaukie"  and  the  "  Red  Jacket" — and,  on  their 
completion,  returned  to  New  York  and  established  himself  at  his  present 
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libation.  Here  he  has  bailt  in  all  fiftj-six  steamers,  averaging  fifteen 
hundred  tons  each,  making  an  aggregate  of  eighty-four  thousand  tons. 
Among  them  were  seven  steamers  for  the  China  trade,  one  of  which, 
the  ''  Sumo  Nada,"  made  the  voyage  from  Hongkong  to  Shanghai,  a 
distance  of  a  thousand  miles,  in  fifty -six  hours.  English  ship  owners 
have  expended  large  sums  in  the  construction  of  fast  vessels  for  this 
trade,  but  have  not  succeeded  as  yet  in  securing  any  that  have  equalled 
in  speed  those  constructed  by  Mr.  Englis.  In  1853,  he  also  built  the 
steamers  "  Plymouth  Rock"  and  "  Western  World,"  which  for  a  con- 
siderable time  were  the  fastest  steamers  on  the  Western  lakes.  In  1861, 
he  built  the* "  XJnadilla,"  which  was  the  first  of  the  gunboats  delivered 
to  the  Government,  and  was  constructed  in  forty-eight  days,  or  twelve 
days  less  than  the  contract  time.  The  Secretary  of  the  Navy,  under 
date  October  8th,  1861,  wrote  that  '*  It  gives  the  Department  much  pleas- 
ure to  add  that  the  reports  of  the  Inspectors  are  in  the  highest  degree 
complimentary  of  the  manner  in  which  the  work  has  been  executed." 

But,  without  doubt,  the  field  in  which  Messrs.  Englis  &  Son  have 
achieved  their  greatest  triumph  is  in  the  construction  of  magnificent 
Sound  and  River  steamers.  The  Steamer  "  St.  John,"  for  the  People's 
line,  running  between  New  York  and  Albany,  heralded  the  dawn  of  a 
new  era  in  marine  construction,  and  is  truly  a  "floating  palace,"  that 
foreigners  have  not  hesitated  to  say  is  worth  a  visit  from  Europe  to 
America  to  see.  She  is  a  vessel  of  thirty-five  hundred  tons  burden, 
and  has  a  capacity  for  carrying  seventeen  hundred  passengers  and  seven 
hundred  tons  of  freight,  without  drawing  more  than  six  and  a  half  feet 
of  water,  and  can  make  the  trip  from  New  York  to  Albany  in  nine  hours. 
Her  saloons  are  in  double  tiers  of  state-rooms,  lighted  by  gas  and  heated 
by  steam.  The  upholstery  and  decorations  are  of  the  most  costly  kind. 
A  recent  mishap  to  her  boiler  has  effected  a  revolution  in  boiler  making, 
by  inducing  builders  to  brace  and  'strengthen  parts  that  it  was  before 
supposed  did  not  need  strengthening.  Since  her  construction,  Messrs. 
Englis  &  Son  have  built  her  consort,  the  "Dean  Richmond,"  and  are 
now  constructing  another  of  equal  magnificence,  three  hundred  and 
eighty  feet  in  length  and  eighty-two  feet  across  the  guards.  Among 
the  fine  Sound  steamers  constructed  at  these  yards,  are  the  "  Newport," 
three  hundred  and  forty  feet  in  length,  forty-four  feet  beam,  and  fourteen 
feet  hold,  which  makes  the  trip  from  New  York  to  Newport,  a  distance 
of  one  hundred  and  sixty  miles,  in  eight  hours,  and  the  "  Old  Colony," 
which  is  three  hundred  and  ten  feet  in  length,  forty-two  feet  in  beam, 
and  fourteen  feet  in  depth  of  hold. 

The  average  number  of  men  employed  at  these  yards  is  two  hundred 
and  fifty,  though  at  times,  as  many  as  four  hundred  and  fifty  have  been 
employed. 
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J.  B.  &  W.  W.  Cornell's  Iron-Works. 

Xew  York  has,  in  this  establishment,  the  largest  and  most  completely 
equipped  Works  in  the  United  States  for  the  construction  of  Fire-proof 
buildings.  They  date  their  origin  from  1847,  when  the  two  brothers, 
after  having  served  an  apprenticeship  of  about  six  years,  commenced 
business  with  a  small  capital,  and  employed,  at  first,  only  one  man  and 
a  boy.  They  now  employ  about  five  hundred  men,  and  occupy,  with 
their  foundries  and  workshops,  twenty-six  city  lots  of  ground.  The 
old  or  original  manufactory  is  located  on  Centre  street,  on  which  it  has 
a  front  of  two  hundred  feet,  and  extending  back  one  hundred  feet ;  the 
new  foundry,  erected  in  1859,  is  located  on  Twenty-sixth  street,  between 
Tenth  and  Eleventh  avenues,  and  is  four  hundred  and  twenty-five  feet 
by  one  hundred,  and  from  one  to  four  stories  in  height.  The  moulding 
floor  has  a  superficial  area  of  fifteen  thousand  square  feet. 

Less  than  twenty  years  ago,  there  was  probably  not  a  building  in 
the  United  States  occupying  a  plot  of  ground  say  one  hundred  feet 
square,  in  the  construction  of  which  as  much  as  ten  thousand  dollars' 
worth  of  iron  was  used.  Now  there  are  several  that  contain  from  two 
to  three  hundred  thousand  dollars'  worth  of  Iron-work.  The  first 
buildings  in  this  country  rendered  fire-proof  by  the  use  of  wrought-iron 
girders  and  beams  for  floors,  were  the  United  States  Custom  House  at 
Savannah,  and  the  Sun  and  Atlantic  Mutual  Insurance  Company,  and 
Seamen^s  Savings  Bank  of  New  York.  That  this  vfiTj  large  increase 
in  the  use  of  iron  for  fire-proof  buildings  is,  in  part,  attributable  to  the 
improvements  made  by  Messrs.  Cornell,  is  evident  from  the  fact  that 
much  of  the  work  used  is  manufactured  under  patents  granted  to  them, 
of  which  about  twenty  have  been  issued  to  them  during  the  last  twelve 
years. 

One  of  the  first  patents  that  we  find  credited  on  the  records  of  the 
Patent  Office  to  J.  C  Cornell,  is  for  an  improved  manner  of  uniting 
the  sheet  metal  slats  of  revolving  shutters  for  store  fronts.  This  was 
patented  September  12,  1854.  In  1856,  he  received  a  patent  for  a  new 
and  improved  plaster-supporting  metallic  surface,  to  be  used  in  the 
construction  of  fire  and  burglar-proof  plastered  partitions.  This  was 
followed  by  a  very  valuable  invention  for  a  continuous  corrugated 
sheet  lathing,  constituting  fire-proof  partitions  and  ceilings.  Previous 
to  this  invention,  it  was  usual  to  support  a  plastered  surface  of  a  par- 
tition or  ceiling  by  narrow  metallic  strips,  arranged  with  intervals 
between  the  edges  for  the  plaster  to  pass  through ;  but  Mr.  ComeTl 
improved  upon  this  by  so  arranging  sheets  of  iron  as  to  leave  no  open- 
ings for  the  plaster  to  pass,  and  form  retaining  locks  upon  the  inner 
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surface,  consequently  rendering  tbem  in  every  way  more  safe  and 
secure.  It  was  in  this  way,  by  the  exercise  of  mind  in  invention  and 
valuable  improvements,  that  the  great  work  of  popularizing  iron  as  a 
building  material  was  accomplished. 

It  is  believed  that  the  buildings  of  the  Mutual  Life  Insurance  of  New 
York,  and  the  New  York  Stock  Exchange,  recently  completed  by  this 
firm,  are  the  most  complete  and  perfect  fire-proof  buildings  in  the 
United  States.  The  beams^  girders,  roof,  and  studding  for  ceilings  and 
partitions,  are  all  constructed  of  iron,  of  which  over  two  hundred  thou- 
sand dollars'  worth  was  used  in  each  structure.  The  New  York  Herald 
building,  now  being  erected  by  the  Messrs.  Cornell,  will  also  be  of  iron 
and  fire -proof. 

Among  the  specialties  manufactured  by  this  firm,  and  extensively 
used,  are  burglar-proof  safes,  made  in  accordance  with  a  patent  issued 
to  Ira  L.  Cady  in  1858.  Rivets,  which  are  a  vulnerable  point  in  safes 
generally,  are  dispensed  with  in  these,  as  they  are  formed  by  pouring 
in  a  stream  of  molten  iron  between  plates  of  wrought-iron  perforated 
and  counter-sunk.  The  molten  iron,  coming  in  contact  with  the  wrought, 
is  chilled,  and  the  combination,  especially  when  several  plates  are  thus 
cemented  together,  as  in  their  first-class  Safes,  has  thus  far,  we  under- 
stand, proved  impregnable  to  the  assaults  of  the  most  ingenious  and 
determined  burglars. 


'■<••' 


Herring  (k  Co.*b  Safe  Mannfaotory 

Is  one  of  the  most  prominent  of  the  manufacturing  establishments  in 
the  western  part  of  the  city  of  New  York.  It  is  located  at  the  junc- 
tion of  Ninth  avenue  with  Hudson  street,  and  extends  from  Thirteenth 
to  Fourteenth  street.  The  building  is  five  stories  in  height,  with  a 
basement,  and  each  floor  is  divided  into  apartments  for  work  of  a  spe- 
cial kind  ;  the  second  floor  being  appropriated  more  especially  fo^  the 
construction  of  Burglar-proof  Safes,  while  the  ordinary  fire-proofs  are 
made  principally  on  the  fourth  floor,  and  the  locks,  and  vaults,  and 
vanlt  doors  on  the  fifth  floor.  The  engine  that  propels  the  machinery 
is  in  the  basement,  where  are  also  the  kilns,  and  a  shears,  operated  by 
steam,  for  cutting  boiler  plates.  Here  the  bar  and  plate  iron  is  stored, 
and  the  japanning  is  executed.  The  first  floor  is  divided  into  rooms  for 
filling,  for  painting,  the  offices,  and  a  wareroom  for  finished  safes.  The 
cabinet  work  is  executed  in  an  adjacent  four  story  building,  separated 
from  the  main  structure  by  a  fire-proof  wall,  and  tbe  foundry  work  in 
a  distinct  establishment,  at  740  Greenwich  street    Besides  these  estab- 
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lishments,  the  firm  have  manufactories  at  Philadelphia  and  Chicago, 
and  employ  in  all  about  four  hundred  persons. 

In  1851,  at  the  London  Exhibition,  Mr.  Herring's  safes  were 
exhibited,  and  European  manufacturers  challenged  to  a  trial  bj  fire ; 
but  none  of  them  manifested  a  desire  to  accept  this  test  of  comparative 
merit.  Two  hundred  pounds  sterling  were  placed  in  the  safe  drawer, 
and  a  notice  put  up  that  the  money  was  at  the  service  of  any  one  who 
could  obtain  it  with  or  without  the  keys ;  but  no  one  became  any  more 
wealthy  by  the  ofifer.  In  1850,  a  chemist  of  Philadelphia  having  dis- 
covered that  carbonated  chalk,  a  residuum  in  the  manufacture  of  mineral 
water,  was  superior  to  any  other  substance  then  known  as  a  non-con- 
ductor of  heat  and  a  resistant  of  fire,  Mr.  Herring  purchased  the  secret, 
patented  it,  and  commenced  the  manufacture  of  what  has  since  had 
great  celebrity  as  Herring's  Patent  or  Champion  Safe.  Nearly  fifty 
thousand  of  these  safes  have  been  manufactured  and  sold,  and  as  they 
have  passed  through  many  devastating  conflagrations,  and  preserved 
books  and  securities  amounting  in  the  aggregate  to  millions  of  dollars, 
the  confidence  of  commercial  men  in  their  value  is  firmly  established. 

But  besides  the  construction  of  safes  designed  to  be  a  security  from 
fire,  this  firm  have  given  much  attention  within  a  few  years  to  the  man- 
ufacture of  Burglar-proof  Safes,  Vaults,  and  Chests.  In  this  depart- 
ment, it  is  probable,  they  are  without  a  rival  in  the  world.  A  Safe, 
made  as  they  make  their  first-class  Banker's  Safes,  must  be* invulner- 
able to  any  attacks  within  the  resources  and  time  afiforded  to  any  bur- 
glar, however  accomplished.  Among  the  specialties  employed  in  their 
construction,  is  a  peculiar  material  made  from  Franklinite  ore,  found  in 
Sussex  county,  New  Jersey,  which  possesses  a  hardness  exceeding  that 
of  the  finest  tempered  steel,  and  marks  glass  with  the  facility  of  a  dia- 
mond. This  metal,  often  presenting  the  appearance  of  beautifully 
crystallized  silver,  is  so  interwoven  with  wrought-iron  rods  that  it  cui 
be  battered  until  bent  without  being  broken,  and  at  the  same  time  the 
combination  of  wrought  and  crystallized  iron  is  such  that,  in  any  at- 
tempt to  drill,  the  tool  will  pierce  the  soft  metal  faster  than  the  hard, 
and,  consequently,  working  sideways,  will  soon  have  its  point  fractured 
or  broken  off.  A  first-class  Banker's  Chest,  as  constructed  by  this  firm, 
consists  of  three  casings  of  one  fourth  inch  wrought-iron  with  angle 
corners,  a  casing  of  one  fourth  inch  steel  bars,  a  casing  of  one  fourth 
inch  wrought  bars  with  angle  of  solid  corners,  a  casing  of  patent  crys- 
tallized iron  two  inches  thick,  with  wrought-iron  rods  cast  through  it 
and  projecting  rivets  on  both  sides,  so  that  the  entire  thickness  is  three 
and  one  fourth  inches.  Such  a  Safe  will  not  only  overcome  any  drill  or 
cutting  tool,  but  is  also  a  resistant  against  sledging  or  battering,  which 
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hfts  been  the  weak  point  in  Safes  in  which  hardened  metal  has  formed 
an  integral  part.  These  Safes  are  also  secured  by  combination  locks, 
of  which  the  best  form  is  the  double  lock,  being  two  complete  locks  in 
one,  or,  in  other  words,  it  has  two  knobs  and  two  dials,  both  of  which 
can  be  set  on  entirely  diflferent  combinations,  and  either  one  will  open 
the  lock  or  throw  back  the  bolt  independent  of  the  other.  This  firm 
have  the  exclusive  use  of  the  Franklinite  or  crystallized  iron  in  the 
manufacture  of  Safes,  secured  to  them  by  letters  patent. 

Herring's  Safes  are  found  in  counting-houses  in  Liverpool  and  Lon- 
don, in  Asia,  Africa,  Australia,  and  Mexico,  and,  as  has  been  stated, 
nearly  fifty  thousand  have  been  sold  in  this  country.  A  stock  of  about 
one  thousand  Safes,  ranging  in  price  from  one  hundred  to  twenty-five 
hundred  dollars,  is  always  on  hand  in  their  warehouses  ready  for  sale 


Joseph  Vason  &  Co.*b  Mann&otory 

Of  Gas,  Steam,  and  Water  Fittings,  is  one  of  the  oldest  and  most  ex- 
tensive in  the  United  States.  The  house  was  established,  in  1841, 
by  Joseph  Nason  and  James  J.  Walworth,  who  were  the  first  in  this 
coantry  to  undertake  the  sale  of  "  Welded  Iron  Steam  and  6as  Pipes," 
as  a  distinct  and  separate  business,  and  who  also  originated  the  plan 
of  beating  buildings  by  means  of  steam  conveyed  through  small 
wronght-iron  tubes.  The  application  of  small  tubes,  three  quarter  inch 
and  one  inch,  now  in  almost  universal  use  for  warming  manufactories 
and  other  large  buildings,  was,  previous  to  the  establishment  of  this 
firm,  unknown,  and  they  are  also  the  inventors  of  nearly  all  the  pecu- 
liar appliances  which  have  rendered  this  method  of  warming  conve- 
nient, and  consequently  popular.  Among  the  most  important  of  these 
improvements  that  may  be  mentioned  is  the  substitution  of  the  ''  Globe 
Talve"  for  the  "  Stopcock,"  which  it  has  almost  entirely  superseded  for 
steam  uses.  This  invention,  in  fact,  was  the  parent  of  a  family  of 
valves  that  are  now  scarcely  appreciated,  because  so  generally  used. 

In  1853,  the  firm  of  Walworth  &  Nason  was  dissolved,  the  former 
partner  assuming  control  of  the  house  which  they  had  established  in 
Boston,  and  Mr.  Nason  remaining  in  New  York,  where  he  subse* 
quently  was  associated  in  partnership  with  Mr.  Dodge,  and  then  with 
his  present  partner,  Henry  R.  Worthington,  who  is  the  inventor  of  the 
original  Independent  Steam  Pump,  and  now  very  entensively  engaged 
in  manufacturing  Pumping  machinery  for  Water-works.   The  manufac- 
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ture  of  Steam  and  Gas  Fittings  is  carried  on  in  conjunction  with  that  of 
PunipiDg  machinery,  in  a  large  manufactory  in  Brooklyn,  where  nearly 
three  hundred  men  are  employed.  All  the  iron  castings  required  in 
both  departments  are  made  in  the  same  foundry,  which  is  one  him- 
dred  and  fifty  feet  long,  and  sixty  feet  wide. 

This  firm  have  the  advantage  of  an  immense  stock  of  patterns, 
accumulated  during  a  quarter  of  a  century,  and  of  the  long  experience 
and  cmment  scientific  attainments  of  th^  senior  partner,  who  may 
justly  l>e  called  the  founder  or  originator  of  the  business,  in  which 
novelty  of  form  and  adaptation  is  the  rule  rather  than  the  exception. 
No  other  person  in  this  country  has  furnished  so  many  large  public 
buildings  with  apparatus  for  heating  and  ventilating  as  he.  The  evi* 
denccs  of  his  mechanical  skill  in  this  specialty  may  be  witnessed  in 
most  of  the  Insane  Asylums  of  the  United  States,  including  that  at 
Utica,  which  is  the  largest  in  this  country,  and  in  many  of  the  hospi- 
tals, of  which  the  Emigrant  Hospital,  on  Ward's  Island,  is  the  latest 
and  probably  the  best  example.  But  ^he  monument  which  will  per- 
petuate his  fame,  as  an  engineer,  is  the  Capitol  at  Washington,  which 
is  now  heated  and  ventilated  in  the  most  perfect  manner  by  apparatus 
constructed  under  his  direction.  This  :s  undoubtedly  the  largest  work 
of  the  kind  undertaken  in  this  and  probably  any  other  country,  and 
the  results  obtained  are  far  superior  to  any  heretofore  accomplished  by 
the  most  eminent  engineers  of  England.  An  ample  supply  of  fbesh 
air  is  provided  in  all  the  immense  cha]%bers  by  means  of  four  fans- 
three  of  them  fourteen  feet  in  diameter,  and  one  sixteen  feet — ^pro- 
pelled by  four  engines,  and  a  uniform  temperature  in  winter  is  secnred 
through  the  agency  of  coils  of  pipes,  of  which  there  are  over  nine 
miles  in  the  House  of  Representatives  alone.  Many  experiments  were 
made  during  the  progress  of  the  work,  both  in  boilers  and  in  fans,  and 
the  form  of  fan  now  adopted  for  ventilating  purposes  is  one  of  the 
results  which  those  experiments  established  as  the  best.  His  succeBS 
in  this  great  work  elicited  flattering  testimonials  from  the  Chief 
Architect,  and  from  the  officer  of  the  Engineer  Corps  detailed  by  the 
War  Department  to  superintend  the  construction  of  the  Capitol; 
and  representatives  of  foreign  governments,  resident  in  Washington, 
solicited  him  to  visit  Europe  for  the  purpose  of  introducing  similar 
methods  of  heating  and  ventilation  in  the  large  hospitals,  especially  of 
Russia. 

The  firm  of  Joseph  Nason  &  Co.  are  now  confining  their  attention 
almost  exclusively  to  the  manufacture  of  Fittings,  for  sale  to  others, 
who  apply  them  in  buildings,  and  they  offer  special  encouragement  to 
skilful  mechanics  to  engage  in  the  business-     The  list  of  articles  man- 
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ofactured  by  them,  includes  a  large  variety  of  Brass  and  Iron  Valves, 
Oocks,  Joints,  Steam  Traps,  Ganges,  etc.,  and  some  special  and  pat- 
ented articles,  as  for  instance,  Worthington's  Water  Meter  and  Percus- 
sion Water  Gauge,  and  Nason's  Patent  Vertical  Pipe  Radiators. 
These  Radiators  are  a  great  improvement  upon  any  heretofore  made, 
as  they  combine  elegance  and  beauty  of  design,  adapting  them  to  fur- 
nished rooms  of  all  descriptions,  with  a  method  of  construction  which 
gives  absolute  security  against  leakage  under  high  or  low  pressure. 
They  consist  of  a  series  of  vertical  pipes  with  interior  diaphragms  for 
circulation,  screwed  to  a  common  base  or  pedestal,  and  surmounted  by 
a  marble  or  metal  top  and  entablature.  Each  pipe  is  screwed  to  the 
base  independently,  and  may  be  tightened,  loosened,  or  taken  out  with- 
out disturbing  the  adjoining  pipes.  In  consequence  of  the  vertical 
position  of  the  pipes,  and  the  direct  communication  of  their  lower  ends 
with  a  receptacle  of  very  ample  dimensions,  they  are  kept  entirely  free 
from  water,  which,  in  ordinary  coils,  is  the  source  of  many  troubles, 
partiQplarly  of  noise,  damage  by  frost,  and  inefficiency  in  warming. 


Stuart*8  Sugar  Befinery. 

The  Refining  of  Sugar  is  the  leading  manufacture  in  the  city  of 
New  York.  No  other  emplo|6  so  much  capital,  or  yields  so  large  a 
product.  The  official  return  of  the  Sugar  refined  in  1860,  which  we 
have  given  in  the  Table,  vast  as  it  is,  is  little  more  than  one  half  of 
the  value  of  the  present  product  of  twenty-six  Refineries  in  New  York 
and  vicinity,  which  is  estimated  to  be  about  $35,000,000  per  annum. 
Tbe  history  of  the  business,  as  a  prominent  pursuit,  is  so  intimately 
associated  with  the  enterprise  of  one  or  two  firms,  that,  in  describing 
their  facilities  and  processes,  we  describe  those  of  all  the  others. 

Prior  to  the  year  1832,  Sugar  Refining  was  conducted  on  a  limited 
scale;  but  the  process  was  very  imperfect,  and  the  quality  of  the 
Sugar,  as  compared  with  that  now  made,  was  very  inferior.  During 
that  year,  Messrs.  R.  L.  &  A.  Stuart  commenced  business,  in  three 
wooden  buildings,  on  Greenwich  street,  comer  of  Chambers  street, 
where  they  were  the  first  to  succeed  in  employing  steam  in  refining ; 
and  by  the  introduction  of  superior  machinery,  they  were  soon  enabled 
to  produce  a  better  quality  of  Sugar  than  had  hitherto  been  offered  to 
the  New  York  public — some  samples  of  which,  exhibited  at  the  Fair 
of  tbe  American  Institute  in  1834,  were  the  wonder  and  admiration 
of  other  refiners.     The  capacity  of  the  establishment  was  then  limited 
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to  about  three  thousand  pounds  per  day ;  but  in  the  jear  1835,  the  old 
wooden  buildings  were  removed,  and  a  six-story  brick  building  was 
erected  in  their  stead,  by  means  of  which  the  capacity  for  refining  was 
increased  to  twelve  thousand  pounds  per  day — about  enough  to  meet 
the  demand  at  that  time,  at  profitable  rates.  But  with  the  improved 
quality  of  Sugar,  and  lower  prices,  consumption  increased  from  year  to 
year,  and  to  meet  the  growing  demand,  in  1849,  the  Messrs.  Stuart 
erected  the  nine-story  building  on  the  other  half  of  the  block  of  land 
adjoining,  on  Qreenwich  and  Reed  streets,  by  which  their  capacity  was 
vhen  so  much  enlarged  as  to  enable  them  to  refine  annually  from  forty 
to  forty-four  millions  of  pounds  of  Sugar  per  year — employing  about 
three  hundred  men,  and  producing  refined  sugar  that  was  sold  for 
$3,000,000  per  annum.  During  the  year  1863,  this  Refinery  worked 
but  little  more  than  half  its  capacity ;  but  the  sales  of  refined  Sugar, 
the  prices  of  raw  being  about  double  those  gf  any  previous  year, 
amounted  to  over  three  millions  of  dollars.  ^ 

The  whole  establishment,  with  all  the  necessary  machinery  and  ap- 
purtenances, occupies  a  space  of  one  hundred  and  ten  feet  on  Cham- 
bers street,  one  hundred  and  sixty-five  feet  on  Oreenwich  street,  and 
two  hundred  and  seventeen  on  Reed  street ;  with  additional  five-story 
buildings,  seventy-five  feet  front,  on  the  north  side  of  the  street  last 
named — the  whole  having  cellars  beneath  them,  and  vaults  the  entire 
length  of  their  fronts,  and  extending  half  way  across  the  first  two 
named  streets — while  they  occupy  nearly  all  the  space  beneath  Reed 
street,  and  extend  under  the  building  on  the  opposite  side ;  also  occu- 
pying, for  warehouses,  two  buildings  on  the  south  side  of  Chambers 
street.  This  immense  yBStablishment  is  provided  with  every  variety 
of  machinery  for  saving  human  labor.  Steam  is  not  only  used  in  the 
process  of  refining,  but  in  lifting,  hoisting,  and  pumping,  and  it  requires 
eight  large  steam  boilers,  which  consume  eight  thousand  tons  of  an- 
thracite coal  per  annum,  to  furnish  the  requisite  steam  for  all  these 
purposes^  About  two  hundred  thousand  gallons  of  water  per  day  are 
drawn  from  the  wells  beneath  the  buildings,  and  fifty  thousand  in  ad- 
dition taken  from  the  Croton  Water  Department — making  a  total  con- 
sumption of  two  hundred  and  fifty  thousand  gallons  of  water  per  day. 
For  efficiency,  rather  than  for  purposes  of  economy,  this  firm  con- 
stantly employs  workmen  in  every  branch  of  mechanics  required  in 
their  business,  viz. :  coopers,  carpenters,  machinists,  blacksmiths,  ma- 
sons, box  makers,  painters,  etc.',  and  rarely  have  occasion  to  call  on 
outside  parties  for  assistance,  either  for  repairs  or  construction.  By 
this  means  every  thing  is  kept  in  a  thorough  state  of  repair,  and  when 
delays  do  occur  from  accident,  they  are  necessarily  of  short  duration. 
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The  Sugar  is  received  in  hogsheads,  boxes,  etc.,  on  the  first  floor, 
and  hoisted  bj  steam  to  the  ninth  storj,  where  they  are  emptied  ;  and 
the  process  of  cleansing  commences  by  dissolving  the  Sugar  in  steam 
and  hot  water,  and  the  color  extracted  from  the  solution  by  means  of 
chemical  and  mechanical  agents — when  it  is  passed  to  vacuum  pans 
heated  by  steam,  and  through  the  subsequent  processes  by  which 
Sugar  is  crystallized  and  refined. 


<  •  •  •  > 


William  MoUer  &  Son's  Sngar  Befinery 

Dates  its  origin  as  early  as  1805,  when  the  business  was  established 
by  Messrs.  W.  &  F.  Havemeyer.  It  was  then  a  small  building,  stand- 
ing on  the  rear  of  two  lots,  87  and  89  Yandam  street,  occupying  a 
space  of  about  fifty  feet  square.  At  that  date  a  small  capital  was  only 
.  required  in  the  Refining  of  Sugar ;  but  as  new  and  better  processes 
were  developed,  the  business  gradually  increased  until  immense  struc- 
tures, and  a  large  capital,  seemed  to  be  indispensable. 

In  1847,  the  present  ten-story  buildings,  having  a  front  of  one  hun- 
dred and  fifty  feet  on  Yandam  street,  running  through  a  distance  of 
two  hundred  feet  to  Charlton  street,  where  it  has  a  front  of  seventy- 
five  feet,  were  erected,  but  are  now  scarcely  considered  sufficiently 
capacious  for  the  requirements  of  the  present  business.  In  1849,  a  new 
firm  was  created  by  Mr.  William  Moller  becoming  a  member — the 
business  being  conducted  under  the  name  of  Havemeyers  &  Moller. 
Previous  to  entering  this  firm,  Mr.  Moller  had  a  large  and  varied  ex- 
perience in  all  branches  of  Sugar  Refining,  having  been  employed  for 
several  years  in  large  Refineries  both  in  Boston  and  New  York,  and  his 
influence  was  soon  felt  by  the  adoption  of  improved  methods  in  con- 
ducting the  operations  of  the  business.  Among  the  first  of  the  im- 
provements introduced  by  him.  were  the  closed  or  tight  filters,  now  so 
generally  in  use  in  other  establishments  of  the  kind.  He  was  also  the 
first  to  adopt  the  upright  oval  retorts,  and  the  first  to  use  muriatic  acid 
to  restore  bone  black  ;  and  the  first  in  this  country  to  use  a  machine 
for  cleaning  and  washing  bone  black. 

This  establishment,  under  his  proprietorship,  has  attained  great 
celebrity  for  the  excellence  of  its  Cut  Loaf  Sugar — the  machine  for 
making  it  being  the  invention  of  Mr.  Moller.  This  Sugar  is  well 
known  throughout  the  continent,  and  is  preferred  by  families  because 
of  its  good  quality,  and  the  uniform  size  and  shape  of  its  lumps,  at 
even  a  higher  rate  than  the  market  price  of  "  broken"  or  "  crushed" 
sagar,  or  that  cut  into  squares  or  cubes  by  hand  labor. 
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Mr.  MoUer  is  now  experimenting  with  a  view  of  boiling  Sugar  by  a 
new  process,  and  forming  a  vacuum  by  a  syphon,  and  is  quite  sangaine 
of  success.  Enthusiastic  himself  for  the  accomplishment  of  whatever 
seems  calculated  to  improve  the  product  or  benefit  the  bnsiness,  he  is 
also  disposed*  to  encourage  other  inventors,  who  are  admitted  at  saita- 
ble  times  to  his  Refinery  to  test  the  practical  value  of  their  ideas. 

This  Refinery  is  now  conducted  by  William  Moller  &  Son,  and  em- 
ploys one  hundred  and  forty  men,  of  all  grades,  in  the  various  depart- 
ments of  the  business.  In  1847,  the  product  of  the  establishment  was 
seven  millions  of  pounds  of  sugar ;  and  during  the  year  1865,  it  was 
quite  equal  to  seventeen  million  pounds,  valued  at  $2,800,000,  with 
a  demaod  that  seems  steadily  increasing,  and  inciting  the  proprietor  to 
renewed  efforts  to  meet  it  by  new  mechanical  and  scientific  processes 
for  increasing  the  product.  The  entire  capacity  of  this  Refinery  is 
about  twenty-four  millions  of  pounds  annually. 

Besides  these,  there  are  in  .New  Tork  the  Refineries  of  the  New 
York  Steam  Sugar  Refining  Co. ;  Williamson,  Griffiths  &  Go. ;  John- 
son &  Lazarus;  John  W.  Brockhorn;  Camp,  Brunsen  &  Sherry; 
Harris  &  Dayton ;  P.  H.  McCready  &  Co. ;  Daniel  Pomroy ;  Ock- 
erbausen  Brothers;  Plume  &  Lamont;  Mollers,  Hogg  &  Martens; 
Eattenhorn  &  Tuska ;  Qreer,  Turner  &  Co. ;  Booth  &  Edgar ;  Breck, 
Cushman  &  Stanton ;  Mollers,  O'Dell  &  Dosher ;  and  Brunjes,  Ock- 
erhauscn  &  Co.  In  Williamsburg — Havemeyers  &  Elder,  Shep- 
pard  Gandy,  C.  E.  Bertrand  &  Co.,  and  Wintjer,  Dick  &  Schomacher ; 
in  Brooklyn — Meyer  &  Gomberat,  and  Finken  &  Wheatley;  at 
Greenpoint — Brown,  Furbish  &  Co. ;  and  Matthiessen  &  Wieschers 
at  Jersey  City.  These  Relfineries  are  now  producing  about  $35,000,000 
per  annum,  but  have  a  capacity  of  production  equal  to  five  hundred 
million  pounds,  which,  at  present  prices,  would  be  worth  at  least 
$80,000,000. 


<  •  •  •  » 


John  Stephenson's  Car  Mannfaotory, 

On  Twenty-seventh  street,  near  Fourth  avenue,  is  one  of  the  oldest 
and  best  known  establishments  of  the  kind  in  the  United  States.  John 
Stephenson  has  been  identified  with  the  construction  of  Cars  and  Omni- 
buses from  their  first  introduction  into  this  country.  He  commenced 
business,  in  1831,  in  Broadway,  where  now  the  Lafarge  Hotel  stands, 
and  while  there,  designed  and  constructed  for  A.  Brower,  a  leading 

stage  proprietor,  one  of  the  first  Omnibuses  that  was  run  on  the  streets 
95 


154  BEMARKABLl  MANUTAOTOBISS  OF  NBW  YOBK. 

of  New  York.  This  was  four  and  a  half  feet  in  width,  had  elevated  or 
elliptical  springs,  and  swelled  very  slightly  at  the  sides.  The  word 
"  Omnibus,"  painted  in  large  letters  on  both  sides,  was  a  puzzle  to  pe- 
destrians, who  pronounced  it  variously,  and  generally  supposed  it  to  be 
the  name  of  the  owner.  Previous  to  that  time,  vehicles  for  the  trans- 
portation of  passengers  were  constructed  on  the  plan  of  the  family 
coach,  which  was  succeeded  by  what  was  known  as  the  sociable,  with 
side  doors.  It  was  not  until  1833  that  the  platform  carriage  was  intro- 
daced  in  Paris  and  adopted  in  this  country. 

During  the  first  year  of  his  experience  as  a  builder  of  Omnibuses, 
Mr.  Stephenson's  workshops  were  destroyed  by  fire,  and  he  removed  to 
Elizabeth  street,  where,  in  18^2,  he  constructed  what  was  probably  the 
first  Street  Car  built  in  the  United  Stated.  This  was  called  the  ''John 
Mason,"  after  the  founder  of  the  Chemical  Bank,  and  was  designed  to 
run  on  a  branch  of  the  Harlaem  Railroad  from  Prince  street  to  the 
Harlaem  Flats.  At  that  time,  railroads  were  in  their  incipiency,  and 
Cars  were  constructed  in  compartments  after  the  fashion  in  England. 
In  April,  1833,  Mr.  Stephenson  received  a  patent  for  an  improvement 
in  Passenger  Cars  for  railways,  which  is  signed  by  Andrew  Jackson, 
President  of  the  United  States,  Edward  Livingston,  Secretary  of  State, 
and  certified  to  by  R.  B.  Taney,  then  Attorney  (General ;  and  as  rail- 
roads became  established,  and  the  demand  for  Cars  increased,  he  en- 
gaged extensively  in  their  manufacture,  sharing  the  perplexities  and 
pecuniary  hazards  which  are  conspicuous  features  in  the  history  of 
those  early  enterprises. 

In  1843,  Mr.  Stephenson  removed  to  the  site  of  his  present  manu- 
factory, and  erected  a  four-story  building,  forty-four  by  one  hundred  feet, 
to  which,  in  1 850,  an  addition  was  made  by  the  erection  of  a  six-story 
building  two  hundred  feet  long,  extending  from  Twenty-seventh  to 
Twenty-eighth  streets.  These  now  constitute  the  workshops,  and  here, 
for  several  years,  an  Omnibus  was  built  each  working  day,  or  three 
hundred  a  year,  and  here  Street  Cars  are  now  turned  off  with  almost 
equal  facility  and  rapidity.  In  the  manufacture  of  Omnibuses,  Mr. 
Stephenson  was  remarkably  successful  in  securing  the  requisite  strength 
with  the  least  weight,  and  for  many  years  enjoyed  a  popularity  as  a 
builder  that  was  nearly  tantamount  to  a  monopoly.  But  in  1860  the 
demand  for  this  class  of  vehicles  had  greatly  diminished,  in  consequence 
of  the  general  adoption  of  railways  on  the  streets,  and  he  thenceforth 
engaged  extensively  in  the  construction  of  Cars  for  this  purpose,  apply- 
ing the  principles  which  his  experience  as  an  Omnibus  builder  had  de- 
monstrated to  be  of  value,  and  so  successfully  that  he  was  able  to 
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decrease  the  weight  of  these  Cars  from  six  thousand  to  thirty-five  hun- 
dred pounds,  without  in  the  least  diminishing  their  strength. 

In  the  construction  of  durable  carriages  of  all  kinds,  well  seasoned 
timber  is  an  indispensable  requisite.  In  this  establishment  a  stock  for 
two  years'  use  is  kept  constantly  on  hand.  Oak  selected  from  isolated 
trees  found  in  pastures  is  preferred  to  that  taken  from  forests. '  In  the 
lumber  rooms  there  is  also  a  large  stock  of  the  constituent  parts  of 
Coaches  and  Cars,  cut  to  sizes  and  shaped  so  that  the  body  of  a  Car  can 
be  put  together  and  made  ready  for  painting  in  five  days.  In  the 
blacksmith's  shop,  there  are  fifteen  forge  fires  blown  by^a  steam-engiue. 
and  here  the  iron  work  is  so  forged  that  the  parts  which  in  use  will 
be  subjected  to  the  greatest  strain,  are  made  of  double  thickness,  while 
the  other  parts  have  no  superfluous  metal.  The  hooks  of  the  connect- 
ing  rods  and  shackles,  and  the  clogs  of  the  breaker,  are  thoroughly 
strengthened  in  this  way.  In  the  Painting  department  the  workmen 
are  divided  into  classes,  as  primers,  rubbers,  colorers,  flatters,  letterers, 
landscape  painters,  scrollers,  varnish  finishers,  and  thus  acquire  a 
facility  of  execution  which  can  only  be  attained  by  a  daily  repetition 
of  the  same  duty.  This  principle,  so  far  as  possible,  is  observed  in  all 
the  departments. 

But,  besides  the  general  principles  of  construction  which  tend  to  expe- 
dite  work,  Mr.  Stephenson  has  made  special  improvements,  some  of 
them  patented,  which  tend  to  secure  durability  and  diminish  the  cost 
of  repairs.  Of  this  description  is  the  Patent  Truss-rod,  and  the  method 
of  bracing  the  Cars  at  the  corners,  where,  in  consequence  of  the  short 
curves  in  street  railways,  an  immense  strain  falls,  causing  the  body  of 
the  Car  to  swag  or  give  way.  The  boxes  of  the  journals  of  the  axles, 
which  are  subjected  to  great  friction,  are  made  nearly  double  the  usual 
length,  thus  affording  fifty  per  cent,  more  surface  for  abrasion.  To 
exclude  dirt  of  grit  from  the  journal  boxes,  which  has  been  a  subject  of 
many  patents,  Mr.  Stephenson  employs  a  rotating  gate,  composed  of 
two  segments  of  cast-iron,  forming  a  collar,  and  which  k^eps  the  orifice 
constantly  closed  by  the  action  of  the  journal  itself.  Among  the  minor 
improvements  which  may  be  mentioned,  is  the  step  projecting  beyond 
the  body  of  the  car,  which  has  a  tendency  to  lessen  the  number  of  acci- 
dents, the  enlargement  of  the  reel,  and,  in  some  instances,  the  adoption 
of  wooden  trimmings  for  seats  in  place  of  cushions,  which  on  some 
railways  have  become  infested  with  vermin. 

Mr.  Stephenson  has  constructed  Cars  for  railways  in  India,  England. 
Mexico,  Valparaiso,  and  San  Francisco.  He  now  employs  about  tnree 
hundred  workmen,  and  is  producing  about  six  Cars  a  week,  or  one  each 
working  day. 
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Carhart  &  Needham's  Melodeon  Manufactory 

Is  one  of  the  most  noteworthy  manufactories  in  the  city  of  New  York, 
for  its  great  variety  of  novel,  ingenious,  and  beautiful  machinery.  It 
was  erected  in  1854,  especially  for  the  purpose  to  which  it  is  applied, 
and  is  in  the  form  of  a  T,  the  main  building  fronting  on  Twenty-third 
street,  being  seventy-eight  by  thirty-five,  six  stories  in  height,  and  the 
extension  sixty-five  by  thirty-five,  five  stories  high,  including  the  base- 
ment. The  engine  and  drying  rooms,  and  lumber  rooms,  are  detached 
from  the  factory,  and  occupy  a  large  space  in  the  rear. 

The  history  of  the  firm  of  Carhart  &  Needham  dates  from  1846, 
when  Jeremiah  Carhart,  who,  after  many  years  of  experiments,  had 
received  in  that  year  a  patent  for  a  new  form  of  Melodeon,  became 
associated  with  E.  P.  Needham,  also  of  Buffalo,  for  its  manufacture. ' 
The  novelty  of  the  invention  consisted  principally  in  the  construction 
of  a  suction  bellows,  by  which  the  wind  was  drawn  through  the  reed, 
instead  of  being  forcibly  expelled  through  it,  as  in  the  accordeon.  This 
being  accomplished,  the  next  labor  to  which  Mr.  Carhart  devoted 
hiipself,  was  to  invent  a  machine  to  make,  rivet,  and  plane  the  reeds 
to  the  proper  size  and  thickness,  together  with  a  tube  board  to  hold 
the  reeds  when  finished.  He  not  only  succeeded  in  this,  but  invented 
a  new  reed,  the  peculiarity  of  which  is  that  it  is  held  by  the  thickness 
and  not  the  edge.  All  the  obstacles  in  the  way  of  doing  this  were 
overcome,  and  now  those  wonderful  machines  are  doing  their  work  so 
effectively,  that  the  firm  supply  nearly  all  the  reeds  used  in  the  trade, 
with  the  exception  of  two  firms,  which  pay  them  a  royalty  for  the 
privilege  of  manufacturingi 

A  reed,  in  the  technology  of  musical  mechanism,  is  not,  as  the  name 
might  imply,  a  species  of  cane,  but  a  small  tongue  of  metal,  usually 
brass,  inserted  in  an  opening  or  slot  in  a  block  with  one  end  free, 
which,  by  vibration,  makes  the  sound,  and  the  order  of  the  sound,  con- 
stitutes the  melody.  The  raw  material  of  the  reed  is  simply  a  strip  of 
brass,  about  a  tenth  of  an  inch  thick,  and  two  or  three  inches  wide. 
The  blank  is  cut  out  by  a  die,  and  then  passed  under  a  machine  in- 
vented by  Mr.  Carhart,  which,  in  one  operation,  planes  the  two  sides 
and  one  face.  One  of  the  most  effective  of  the  small  machines  in  this 
establishment,  is  that  which  rivets  the  reed  to  the  block,  and  performs 
work  that  would  require  twenty  men  to  do  in  the  old  method  by  hand. 
There  is  no  pin  or  solid  rivet  in  the  reed  or  its  block,  but  two  raised 
heads,  crossed  with  lines,  are  pushed  up  out  of  the  reed  block  by  this 
machine,  or,  as  it  is  technically  called,  upset.  After  the  reed  is  in  its 
place  in  the  block,  it  is  planed  on  he  thickness  of  the  reed 
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is  less  at  the  base  than  at  the  free  end,  the  tone  of  the  reed  is  deter* 
mined  by  this  planing.  So  accurately  does  this  planing  machine  work, 
that  the  reed,  when  finished  in  it,  is  within  a  sixteenth  of  a  true  note, 
and  requires  only  a  little  adjustment,  or  filing,  to  make  it  perfect. 

But  probably  the  most  remarkable  machine  in  this  establishment,  is 
the  one  invented  by  Mr.  Carhart  for  cutting  the  cells  or  tubes  in  the 
reed  board,  and  the  groove  in  which  the  reed  block  is  placed.  This 
machine  is  automatic,  and  the  strip  of  plank,  out  of  which  the  board  is 
made,  having  been  placed  in  a  certain  position,  the  cutter  goes  on  and 
produces  all  the  cells  with  a  regularity  and  exactitude  that  is  astonish- 
ing. This  machine  deserves  to  rank  with  the  automatic  lathe  of 
Blan chard,  for  it  is  not  only  capable  of  executing  work  in  straight 
lines,  but  also  carves  scrolls  with  such  nicety  and  rapidity,  that  no  hand 
work  can  approach  it.  The  cutters  revolve  with  great  velocity — seven 
thousand  seven  hundred  times  a  minute — and  the  speed  of  the  driving 
belt  is  just  one  mile  in  a  minute.  The  groove  in  which  the  reed  block 
is  set,  and  which  is  about  one  tenth  of  an  inch  wide  and  deep,  is  made 
by  the  same  machine ;  and  as  each  groove  is  an  exact  fac-simile  of  the 
other,  those  made  years  ago  will  fit  any  reed  block  made  to-day. 

A  very  important  improvement  affecting  the  shape,  convenience,  and 
simplicity  of  Harmoniums,  or  other  large  reed  instruments,  was  made 
by  the  invention  of  E.  P.  Needham,  patented  in  1869,  by  which  two  or 
more  actions  are  placed  in  rows,  one  above  the  other,  in  the  manner 
of  shelves  or  successive  segments,  each  horizontal  row  divided  in  the 
middle  to  form  two  registers,  and  any  one  may  be  removed  at  any  time, 
or  exposed  for  repairs,  with  extreme  facility.  The  invention  also  in- 
cluded an  arrangement  for  combining  the  actions  with  the  bellows.* 

The  firm  of  Carhart  &  Needham,  since  their  removal  from  Buffalo 
to  New  York  in  1848,  have  made  about  fifteen  thousand  Melodeons 
and  Harmoniums,  and  are  now  using  from  fifty  to  sixty  sets  of  five- 
octave  reeds  a  week.  Their  manufactures  include  every  grade  of  the 
reed  instrument,  from  the  small  single-banked  Melodeon,  to  the  large 
Library  or  Hall  Organ,  with  its  fourteen  sets  of  reeds,  of  remarkable 
variety  and  power,  its  splendid  pedal  tones,  and  its  rich  and  imposing 
case.  Probably  the  finest  instrument  ever  constructed  was  one  exhibited 
at  a  recent  Fair  of  the  American  Institute  in  New  York,  consisting  of 
two  banks  of  keys,  two  octaves  of  pedals,  and  fourteen  ranks  of  reeds, 

(1)  Mr.  Needham  is  also  the*inTeiitor  of  to  be  the  best  of  its  kind  that  has  yet  been 

a  Pneumatic  machine  for  conveying  paclc-  contrired.    This  means  of  transit,  notwitb- 

ages  and  passengers  through   tubes  from  standing  the  obstacle!*  in  the  way  of  its  in- 

which  the  air  has  been  exhausted,  which  is  troduction,  is    destined    to    a  triumphant 

pronounced,  by  those  competent  to  judge,  success. 
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arranged  one  over  the  other,  filling  the  case  to  its  whole  height,  and 
affording  a  yarietj  of  stops  not  to  be  found  in  any  other  reed  instrument. 
In  this,  they  achieved  what  had  never  before  been  accomplished, 
namely,  in  making  a  thirty-two  feet  reed  produce  a  full,  deep,  rich,  and 
powerful  tone,  that  can  only  be  equalled  in  a  Pipe  Organ ;  and  as  a 
thirty-two  feet  pipe  could  not,  by  any  possibility,  be  placed  in  a  pipe 
organ  of  the  size  of  the  Reed  Organ,  the  latter  has,  in  this  respect,  a 
decided  advantage.     An  eminent  musical  critic  remarks  ; 

''On  the  ordinary  Parlor  Organ,  when  a  full  chord  is  taken  by 
both  hands,  only  sixteen  reeds  are  set  in  vibration;  but  in  the 
Library  Organ,  the  same  chord  sets  in  vibration  one  hundred  and  six- 
teen reeds.  The  power  of  the  latter,  in  comparison  with  the  former, 
is  thus  clearly  indicated.  The  workmanship  of  the  whole  instrument 
was  so  singularly  beautiful,  the  voicing  of  the  stops  was  so  perfect,  the 
variety  so  admirable,  and  the  capacity  for  effects  so  large  and  so  supe- 
rior to  any  other  instrumeat  of  its  class,  that  it  excited  universal  ad- 
miration, and  was  unanimously  awarded  the  Gold  Medal  by  the  public, 
long  before  the  judges  confirmed  that  opinion  by  their  action." 


^  ♦•♦  »■ 


Brothers'  Brewery, 

At  the  corner  of  Madison  and  Oliver  streets,  is  one  of  the  time-honored 
institutions  of  the  city,  forming  a  link  connecting  the  metropolis  of  to- 
day with  the  New  York  of  the  past.  A  portion  of  the  site  on  which 
it  stands  was  occupied  as  a  brewery  before  the  Revolutionary  War,  and 
one  of  its  early  proprietors  was  John  Murray,  Jr.,  a  Quaker  and  a  phi- 
lanthropist, the  brother  of  Lindley  Murray,  whose  educational  works 
were  at  one  time  the  text  books  in  all  schools.  John  Murray,  Jr. ,  was 
the  Treasurer  of  what  was  probably  the  first  society  organized  for  the 
abolition  of  slavery,  called  "  The  Society  for  Promoting  the  Manumis- 
sion of  Slaves,  and  Protecting  such  of  them  as  have  beea  or  may  be 
Liberated,"  of  which  John  Jay  was  President.  General  Washington, 
when  he  resided  in  New  York,  obtained  ale  at  this  Brewery,  and  John 
Hancock  was  one  of  its  patrons.  The  firm  at  the  commencement  of  the 
present  century  was  Murray  &  Cunningham,  which  was  shortly  after- 
ward changed  to  Murray  &  Milbank,  the  partner  being  Samuel  Mil- 
bank,  a  brewer  of  Philadelphia,  who  came  to  New  York  before  the  war 
of  1812.  After  John  Murray,  Jr.,  retired  from  its  management,  Sam- 
uel Milbank,  Sr.,  conducted  the  business  until  1834,  when  he  was  suc- 
ceeded by  his  son  Samuel,  who  prosecuted  it  until  his  decease  in  1865. 
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when  it  passed  into  the  hands  of  his  three  sons,  the  present  proprietors, 
Charles  E.,  Samuel  W.,  and  Albert  J.  Milbank. 

The  present  building  is  new,  having  been  erected  in  1862,  is  fi^e 
stories  in  height,  and  has  a  front  on  Madison  street  of  forty-three  feet, 
and  a  depth  of  one  hundred  and  twenty-five  feet.  The  boiling  coppers 
are  of  metal,  with  a  capacity  of  one  hundred  and  one  hundred  and 
twenty  barrels  respectively,  and,  what  is  unusual  in  similar  establish- 
ments, are  located  on  the  top  floor.  All  the  boiling  and  heating  are  per- 
formed by  steam.  The  hop  back  is  of  iron, with  a  false  bottom  of  galvan- 
ized iron,  and  the  mash  tuns  are  square,  a  form  that,  it  is  believed,  is  pe- 
culiar to  this  establishment.  All  the  important  vessels  are  constructed 
of  metal,  which  has  a  tendency  to  prevent  sourness  in  the  Ale,  and  at 
the  same  time  facilitates  cleanliness.  The  only  cooler  used  is  Baude- 
lot's  Patent  Refrigerator,  of  which  the  principle  was  originated,  and 
the  process  adopted  by  Samuel  Milbank  fifteen  years  before  it  was  pat- 
ented. The  original  refrigerator  of  this  description  is  still  preserved 
in  the  establishment.  When  the  worts  have  been  cooled  to  the  proper 
temperature,  they  are  discharged  into  the  fermenting  tuns,  and  after 
the  active  fermentation  is  over,  they  are  racked  off  into  puncheons  of 
large  capacity,  where  it  is  cleansed  of  the  yeast,  and  refined.  In  the 
cellar  there  are  twenty-nine  storage  vats,  capable  of  holding  from  one 
hundred  and  fifty  to  two  hundred  and  fifty  barrels  each.  Attached  to 
the  Brewery  is  a  maltbouse,  with  facilities  for  malting  fifty  thousand 
bushels  of  grain.  The  Brewery  has  a  capacity  for  producing  about 
forty  thousand  barrels  of  Ale  and  Porter  per  annum. 

This  establishment,  though  not  so  large  as  some  others,  is  believed 
to  be  a  model  in  the  completeness  of  its  arrangements,  and  Milbank's 
Ale  has  a  reputation  unsurpassed  by  any.  The  author  of  the  Old 
Merchants  of  New  York  can  scarcely  repress  his  enthusiasm  in  speak- 
ing of  this  Ale.  He  says  :  "  The  Ale  from  that  time-stained  Brewery 
is  Ale.  One  pewter  mug  full  of  that  is  more  precious  than  a  big 
Missouri  river  of  Lager.  I  am  bursting  with  patriotism  as  I  close  this 
chapter,  and  am  determined  never  to  touch  or  taste  a  glass  of  porter 
or  ale  unless  the  patriotic  vender  of  it  can  exhibit  a  certificate  that  it 
comes  from  John  Murray's  old  Brewery,  up  at  70  Madison  or  48  Oliver 
street." 


\ 
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Wm.  Tilden  ft  Nephew's  Varnish  Mannfaotory, 

Corner  of  Rivington  and  Norfolk  streets,  New  York,  is  accredited  with 
being  the  pioneer  establishment  in  this  country  for  the  manufacture  of 
Copal  Varnishes  as  an  article  of  commerce.  Previous  to  1830,  all  the 
finer  classes  of  Varnishes  were  imported  from  England  and  France  ;  but 
in  the  autumn  of  that  year,  William  Tilden,  commenoed  their  manufac- 
ture, and  until  1836,  was  the  only  manufacturer  of  Varnishes  in  this 
country.  There  are,  at  this  time,  over  thirty  different  manufactories 
of  this  description  in  the  United  States,  but  the  original  one  is  much  the 
largest  of  any,  employing  a  capital  exceeding  half  a  million  of  dollars. 

Mr.  Tilden  was  the  largest  consumer  of  the  early  importations  of  Gum 
Copal,  direct  from  Zanzibar  and  the  west  coast  of  Africa ;  and  the 
first  exports  of  Varnishes,  from  this  to  other  countries,  were  made  by 
him,  in  the  year  1836,  to  South  America  and  MeiAco.  The  experiment 
proved  so  successful,  that  in  a  short  time  there  was  scarcely  a  country, 
where  American  commerce  reached,  that  American  Varnishes  were  not 
shipped ;  and  they,  in  a  great  measure,  supplanted  the  importations 
of  European  manufacturers.  This  important  element  of  demand  in  the 
foreign  markets  of  the  world,  together  with  the  large  and  increasing 
consumption  at  home,  stimulated  this  branch  of  industry  to  such  an 
extent,  that  the  house,  in  the  year  1851,  established  commercial  rela 
tions  direct  with  the  coast  of  Africa,  opening  trading  posts,  and  em- 
ploying vessels  to  collect  Gum  Copals  and  other  products  of  the  coun 
try,  by  the  interchange  of  the  commodities  of  our  own. 

In  the  year  1847,  William  T.  Blodgett  was  associated  with  Mr.  Til- 
den, under  the  name  of  William  Tilden  &  Nephew.  The  business 
of  the  house,  in  the  thirty-six  years  of  its  existence,  has  increased 
steadily,  from  sales  amounting  to  about  twenty  thousand  dollars  per 
annum,  until  they  now  reach  about  seven  hundred  thousand  dollars 
per  annum,  requiring  the  full  capacity  of  three  factories  to  support  it, 
a  fact  which  affords  convincing  evidence  that  there  is  one  firm  in 
America  able  to  compete  with  the  most  skilful  in  Europe. 

The  revision  of  the  Tariff,  in  1862,  increased  the  duties  on  Gum  Copal 
so  largely  that  this  firm  was  compelled  to  open  a  branch  of  manufactory 
at  Montreal,  Canada,  to  enable  it  to  retain  its  export  trade  and  that 
of  the  British  Provinces. 

The  books  abound  in  recipes  for  the  composition  of  Varnishes,  but 
probably  there  is  no  manufacture  requiring  more  care  and  attention 
in  its  details,  or  a  better  knowledge  of  chemical  properties  and  effects. 
Varnishes,  to  be  good,  should  possess  the  quality  of  remaining  perma- 
nently brilliant  after  drying ;  they  should  adhere  closely  to  the  sur- 
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faces  to  which  they  may  be  applied,  without  scaling  off,  even  after  a 
considerable  time ;  their  drying  should  be  rapid,  and  their  hardness, 
when  dry,  as  great  as  possible,  without  rendering  them  too  brittle- 
characteristics  that  very  few  manufacturers  hare  succeeded  in  attain- 
ing in  combination.  Moreover,  the  different  branches  of  industry,  the 
workers  in  wood,  tin,  and  iron,  the  manufacturers  of  floor  cloths  and 
maps,  all  require  different  and  peculiar  kinds  of  Varnishes ;  and  it  is  no 
slight  commendation  to  Messrs.  Tilden  &  Nephew,  who  produce  over 
thirty  varieties,  that  they  have  given  satisfaction  in  all. 


The  Glen  Cove  Staroh  Works— W.  Dnryea,  Superintendent, 

Located  at  Glen  Cove,  Long  Island,  are  one  of  the  two  large  Starch 
Manufactories  in  the  United  States.  The  Company  was  organized 
under  the  General  Manufacturing  Law  of  the  State  of  New  York, 
November  13th,  1855,  and  built,  at  first,  a  small  factory,  to  test  a  new 
process  of  manufacturing  Starch  and  Maizena.  In  185*7,  the  capacity 
of  the  Works  was  increased  from  one  ton  per  day  to  five ;  and  shortly 
afterward  the  entire  establishment  was  destroyed  by  fire.  It  was  then 
rebuilt,  on  a  larger  scale,  with  a  capacity  of  producing  ten  tons  daily ; 
to  which  additions  have  been  made,  until  now  the  capacity  is  twenty- 
three  tons  per  day — and  the  buildings,  including  those  incidental  to  the 
business,  cover  about  eight  acres. 

The  main  building  is  six  stories  in  height,  with  connecting  wings, 
and  intended  to  be  fire-pro^f.  Situated  directly  on  the  line  of  open 
tide-water,  Hempstead  Harbor,  an  arm  of  Long  Island  Sound,  and 
surrounded  with  a  fine  dock  about  half  a  mile  in  extent,  the  operations 
of  the  Company  in  the  receipt  and  shipment  of  goods  are  greatly  facili- 
tated. The  corn,  when  landed  on  the  wharf,  is  hoisted  by  means  of 
an  elevator  worked  by  steam  power,  to  the  top  of  the  building,  win- 
nowed to  remove  foreign  substances,  and  then  transferred  to  vats,  where 
it  is  long  soaked  before  grinding.  Only  the  best  varieties  of  the 
white  flint  corn  are  used.  It  is  run  through  troughs  with  water  to  the 
mills,  and  when  ground  the  mixed  meal  and  water  is  conveyed  in  a 
similar  manner  to  the  tub  in  which  the  separation  of  the  starch  is 
effected.  The  starch  fluid  is  then  conveyed  to  great  vats  in  the  base* 
ment  of  the  building,  where  the  water  is  partially  removed,  and  then 
it  flows  into  smaller  wooden  vessels,  from  which  a  portion  of  the  sur- 
plus water  drains  away  through  a  cloth  laid  in  the  bottom  of  each. 
The  mass  of  Starch,  then  tolerably  solid,  is  placed  upon  shelves  made 
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of  loose  bricks,  when  more  moisture  escapes  by  absorption  and  evapo- 
ration. Kiln-drying  finishes  the  process,  and  the  Starch  is  obtained  in 
prismatic  forms,  ready  to  be  put  up  in  paper  or  boxes  for  the  market 

For  grinding  the  corn,  the  Glen  Cove  Company  have  several  pairs 
of  burra tones,  and  large,  heavy  iron  rollers.  The  machinery  is  propelled 
by  a  double-cylinder  vertical  engine  of  one  hundred  and  sixty  horse- 
power, and  there  is  an  additional  water-power  of  about  sixty  horse 
capacity,  which  is  obtained  from  a  pond  that  covers  about  thirteen 
acres.  The  vats  employed  in  purifying  the  Starch  have  a  capacity  of 
many  million  gallons,  and  the  length  of  gutters  for  conveying  and  dis- 
tributing the  starch  waters  amounts  to  many  miles. 

In  the  manufacture  of  Corn  Starch,  considerable  skill,  especially  a 
critical  knowledge  of  fermentation,  is  required.  Many  manufacturers 
have  succeeded  in  producing  Starch  very  nearly  white,  but  very  few 
have  succeeded  in  producing  uniformly  an  article  of  Starch  most  de* 
sirable — of  clear  whiteness  and  at  the  same  time  free  from  sourness. 
Clear  and  perfect  whiteness,  when  free  from  sourness,  is  an  evidence 
of  purity  and  strength.  This  superior  quality  of  Starch  will  give  to 
linen  a  beautifully  white  brilliancy,  great  strength,  and  elasticity.  As 
the  Starch  made  at  the  Glen  Cove  Works  has  the  highest  reputation  in 
all  markets,  it  may  be  reasonably  assumed  that  the  Messrs.  Duryea, 
who  conduct  the  operations,  are  among  the  few  who  possess  the  requi- 
site skill  and  knowledge  for  the  manufacture.  They  are  also  probably 
aided  by  the  excellence  of  the  water  obtained  from  springs  on  the  prem- 
ises, which  is  remarkable  for  its  purity  and  softness. 

Besides  Starch,  this  Company  manufacture  a  novel  article  for  pud- 
dings, custards,  ice-creams,  etc.,  known  a&  Duryea's  "  Maizena."  This 
word,  *'  Maizena,"  was  coined  and  adopted  by  the  Messrs.  Duryea  as 
a  trade- mark,  and  as  such  is  claimed  by  them.  The  article  bearing 
said  trade-mark  is  composed  of  the  flour  of  the  choicest  selected  white 
com,  and  is  the  most  wholesome,  nutritious,  and  agreeable  article  of 
food  in  the  whole  range  of  farinaceous  substances ;  it  is  not  only  a 
choice  article  of  dessert,  but  in  the  sick  room  an  excellent  substitute 
for  the  best  Bermuda  Arrowroot,  being  used  in  the  same  way.  In 
many  cases  it  is  regarded  as  superior  to  Arrowroot  as  a  diet  for  the 
sick,  especially  dyspeptics  and  infants. 

The  manufacturing  operations  of  the  Glen  Cove  Starch  Company 
«re  conducted  by  the  Superintendent,  Wright  Durtea;  while  his 
brother,  William  Durtea,  has  charge  especially  of  the  sales,  at  the 
Company's  warehouse  in  New  York. 

It  is  estimated  that  the  consumption  of  Starch  in  the  United  States 
now  amounts  to  two  hundred  and  fifty  tons  per  day 
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Colgate  &  Co.'s  MannflEiotory 

• 
Of  Soaps  and  Candles,  is  probably  the  oldest  and  undoubtedly  the 

most  extensive  in  the  United  Stdtes.  It  was  founded  by  William  Colgate, 
the  father  of  one  of  the  present  proprietors,  who  embarked  in  the  busi- 
ness in  a  small  way  in  1806,  when  the  total  value  of  Soap  and  Candles 
made  in  regular  factories  in  the  United  States  did  not  probably  exceed 
half  a  million  of  dollars  annually.  The  manufactory  was  situated  at 
Nos.  4  and  6  Dutch  street,  New  York,  and  continued  there  until  1847, 
when  it  was  removed  to  Jersey  City,  where  the  present  eigtensive 
Works  were  erected  to  accommodate  the  increasing  business  of  the  firm. 
Mr.  William  Colgate  died  in  1857,  after  half  a  century  of  successful 
business  enterprise,  and  many  years  of  active  benevolence,  leaving  to 
his  family  and  successors  an  honorable  name  and  a  well-established 
business.  The  present  members  of  the  firm  are  Samuel  Colgate  and 
Charles  C.  Colgate,  who  continue  to  occupy  for  their  warehouse  the 
original  premises  in  which  Mr.  Colgate  commenced  his  career  as  a 
manufacturer  sixty  years  since. 

The  manufacture  of  Soap  in  all  its  branches  is  essentially  a  chem- 
ical art,  and  rises  in  dignity  in  proportion  to  the  amount  of  intelligence 
and  scientific  knowledge  brought  to  its  direction.  In  its  higher  de- 
partments no  small  degree  of  these  attributes  is  required  to  insure  suc- 
cess. Although  the  art  is  a  very  ancient  one,  the  true  theory  of  saponi- 
fication was  not  known  until  the  publication,  less  than  fifty  years 
ago,  of  the  able  researches  of  Mr.  Chevreul,  the  French  chemist,  on 
the  nature  and  constitution  of  the  fixed  oils  and  fats.  All  common 
fats  and  oils  are  now  known  to  consist  of  three  neutral  bodies  or  prox- 
imate constituents  :  stoartn,  margariUf  and  olein^  associated  in  different 
proportions.  Upon  the  relative  amounts  of  these  elements  depends 
the  degree  of  consistency  of  the  fatty  body  at  ordinary  temperatures, 
its  fluidity  being  greater,  and  its  melting  point  lower,  as  the  latter  con- 
stituent predominates.  When  saponified  by  the  aid  of  heat  with  a 
strong  alkaline  solution,  as  of  soda  or  potash,  these  bodies  are  each 
resolved  into  glycerine  and  a  fatty  acid,  and  the  latter  combining  chem- 
ically with  the  alkali,  produces  Soap.  This  compound  is  therefore 
strictly  a  salt  of  the  fatty  acid  and  the  alkaline  base,  and  formed  in  a 
manner  analogous  to  the  neutral  salts.  Soda  produces  hard,  and  pot- 
ash soft  Soap,  and  both  owe  their  detergent  property  entirely  to  the 
alkali.  The  consistence  or  firmness  of  the  Soap  also  depends  upon  the 
oil  or  fat  used,  being  greater  when  made  of  the  solid  fats,  as  tallow, 
bone-grease,  butter,  etc.,  which  owe  their  consistence  to  stearin  and 
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margarin,  than  when  the  liquid  oils,  as  palm,  almond,  rape  seed,  castor 
oil,  etc.,  are  employed,  which  consist  principally  of  olein. 

Many  of  the  modem  improvements  in  Soap  makin^^,  which  l^ave 
been  quite  numerous  since  1840,  consist  in  the  use  of  new  vegetable 
or  animal  oils  as  materials ;  in  the  mechanical  and  chemical  methods 
of  purifying,  deodorizing,  and  preparing  them  ;  and  especially  of  sepa- 
rating the  olein  and  glycerin  from  the  fatty  acids,  so  as  to  obtain  the 
stearin  and  stearic  acid,  either  for  Soap  or  Candles — in  which  operation 
hydraulic  pressure  has  been  found  to  be  one  of  the  most  efficient 
agencies.  But  perhaps  the  most  important  invention  ever  made  in 
the  majiufacture,  has  been  in  the  employment  of  steam^  which  has  won- 
dderfiilly  facilitated,  cheapened,  and  improved  the  processes  both  of 
Soap  and  Candle  making.  It  has  effected  a  great  saving  of  fuel,  and 
enabled  the  manufacturer  to  arrest  the  boiling  process  at  the  precise 
moment^ — which  is  a  matter  of  much  importance.  It  has  reduced  the 
number  of  hands  required,  and  in  various  other  ways  has  proved  to  be 
an  agency  almost  indispensable  to  the  manufacture  of  Soap  and  Can- 
dles on  a  large  scale. 

In  large  Soap  Laboratories,  the  steam  series  usually  consists  of 
three  caldrons — one  for  white,  and  one  for  yellow,  and  one  for  palm 
and  other  fine  Soaps— and  these  are  often  of  very  large  size.  In 
Colgate's  Manufactory,  these  caldrons,  though  not  so  large  as  some 
others,  have  a  capacity  of  thirty  tons  each.  In  this,  as  in  other  well- 
regulated  establishments,  the  apartments  are  arranged  with  especial 
reference  to  convenience,  and  each  is  devoted  to  its  special  purpose 
The  "frame  room,"  or  "drying  loft,"  where  the  Soap,  after  it  is 
formed,  is  placed  to  cool,  is  in  the  second  story  of  the  main  build- 
ing, and  contains  over  three  hundred  cast-iron  frames,  which  are 
now  preferred  to  wood,  both  because  they  can  be  taken  apart  and  put 
together  with  greater  facility,  and  the  metal  is  found  to  hasten  the  cooling 
of  the  Soap.  In  the  other  rooms  are  numerous  presses  for  stamping 
Fancy  Soaps,  and  all  the  appliances  for  producing  a  hundred  tons  of 
Soap  weekly.  In  another  part  of  the  Works  is  a  Candle  Manufactory, 
where  pressed  Tallow  Candles  for  the  West  India  markets  are  made 
by  means  of  a  patent  Candle-Moulding  Apparatus,  with  extraordi- 
nary rapidity.  In  connection  with  the  establishment  is  also  a  Box 
Manufactory,  having  machines  and  facilities  for  turning  out  one  thou- 
sand boxes  per  day.  The  dovetailing  machine  used  here  is  a  remarka- 
ble labor-saving  invention.  The  buildings  have  a  front  of  about  four 
hundred  feet  on  the  main  street,  and  cover  two  thirds  of  an  entire 
block. 

This  firm  manufacture  about  a  huhdred  different  varieties  of  Soap, 
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including  rare  Fancy  Soaps,  and  those  for  manufacturers'  use.  The 
department  of  Fancy  Soaps  was  added  to  the  business  in  1850,  and 
their  success  in  this  branch  has  materially  diminished  the  importation 
of  foreign  Soaps.  As  an  illustration  of  the  extent  of  the  business  done 
by  this  firm,  we  may  state  that  daring  the  year  1865  they  paid  to  the 
United  States  Government  a  Manufacturer's  Revenue  Tax  of  one 
hundred  and  thirty-three  thoiisand  dollars. 


The  Howe  Scale  Company, 

Though  their  principal  establishment  is  in  Brandon,  Vermont,  have 
their  warehouse  and  a  branch  manufactory  in  New  York  city,  and  as  a 
correct  and  reliable  standard  for  weighing  commodities  is  a  subject  of 
very  great  importance  to  manufacturers,  it  may  not  be  amiss  to  give, 
in  this  place,  some  account  of  one  of  the  two  great  Scale  manufactories 
of  the  United  States. 

On  the  15th  of  January,  1856,  two  ingenious  New  England  mechan- 
ics, F.  M.  Strong  and  Thomas  Ross,  received  a  patent  for  an  improved 
method  of  making  Platform  Scales.  This  afterward  became  widely 
known  as  the  "  Strong  and  Ross  Patent."  The  improvement  consisted 
in  dispensing  with  check  rods,  which  are  liable  to  be  affected  by  frost 
and  other  circumstances ;  in  requiring  no  pit,  or  a  very  shallow  one,  for 
the  foundation  of  the  largest  Scales ;  the  substitution  of  balls  under 
the  end  of  the  platform  beams,  by  which  friction  from  the  movement  or 
working  of  the  platform  on  the  **  knife-edges"  or  bearings,  is  avoided, 
and  general  simplicity  of  construction  without  diminution  of  strength. 

Technically  described,  the  principle  of  this  Scale  consists  in  extend- 
ing across  each  of  its  ends  a  shaft  whose  extremities  are  enlarged  in 
such  a  manner  as  to  admit  the  insertion  of  knife-edges.  These  rest 
upon  suitable  bearings  attached  to  the  foundation  or  frame,  and  are  so 
inserted  in  the  shaft  that  they  form  the  axis  on  which  it  partially  ro- 
tates with  the  least  possible  friction.  These  enlargements  project 
inwardly  from  the  shaft,  forming  short  cranks,  a^d  in  these  are  inserted 
other  knife-edges  parallel  to,  and  equidistant  from,  the  first  mentioned. 
At  the  extreme  front  end  of  the  shafts,  arms  are  secured  which  extend 
to  the  centre  of  the  front  side  of  the  scale,  where  they  meet,  and  are 
both  attached  to  the  "beam"  in  the  usual  manner.  To  the  under  side 
of  the  ends  of  the  platform  timbers  are  secured  plates  or  **  shoes,"  in 
which  are  concavities ;  the^e  rest  upon  balls  contained  in  corresponding 
concavities,  in  suitable  plates,  from  which  project  downward  the  bear- 
ings that  rest  on  the  knife-edges  inserted  in  the  cranks  projecting  from 
the  shafts  ;  consequently,  any  weight  placed  upon  the  platform  tends  to 
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turn  the  shafts  and  depress  the  ends  of  the  arms  secured  to  them,  which 
in  turn  actuate  the  beam  where  the  weight  is  indicated. 

This  method  of  connecting  the  platform  with  the  levers  allows  it  to 
move  freely  in  any  direction,  when  receiving  any  impulse,  without  pro- 
ducing any  shock  or  wear  on  the  knife-edges,  which  would  necessarily 
take  place  if  the  connection  was  rigid.  The  knife-edges  consequently 
retain  their  fineness  and  accuracy. 

The  advantages  which  these  Scales  possessed  attracted  the  attention 
of  Mr.  John  Howe,  Jr.,  of  Vermont,  himself  an  ingenious  and  intelli- 
gent gentleman,  who  purchased  the  patent,  engaged  the  inventors  for 
a  term  of  years,  and  commenced  their  manufacture  in  the  town  of 
Brandon.  Before,  however,  embarking  extensively  in  their  manufac- 
ture, he  submitted  them  to  the  severest  tests,  and  exhibited  them  at  the 
principal  State  Fairs,  where  they  were  tested  in  competition  with 
others,  and  the  result  was  that  in  one  year,  within  sixty  days,  they  re- 
ceived seven  first  class  premiums.  Eminent  firms  in  New  York  city 
and  elsewhere  were  induced  to  purchase  them ;  among  others,  Robert 
Hoe  &  Co.,  the  Printing-press  manufacturers  who  bought  one  that 
would  weigh  eight  tons,  and  finding  it  extremely  accurate  ordered  an- 
other of  the  same  class.  It  was  found  that  a  copper  cent  laid  on  the 
platform  of  a  Scale  with  a  capacity  of  weighing  fourteen  hundred 
pounds  lifted  the  beam,  and  four  pennies  would  turn  a  Hay  Scale  of  six 
tons'  capacity. 

One  peculiarity  of  this  Scale  is  that  it  will  operate  as  accurately  on 
an  inclined  plane  as  on  a  level.  The  Morris  Canal  Company  pur- 
chased one  seventy  feet  long  and  of  two  hundred  tons'  capacity,  and 
placed  it  so  that  one  end  was  seven  feet  higher  than  the  other  end. 
After  seventeen  months'  use  in  weighing  many  hundreds  of  tons,  they 
certify  to  its  accuracy  and  extreme  sensitiveness. 

Repeated  and  severe  tests  having  thus  established  its  reliability  as  a 
standard  of  weights,  combined  with  the  advantages  of  a  great  simpli- 
city of  construction,  Mr.  Howe,  in  association  with  his  energetic 
brother.  Col.  Prank  B.  Howe,  of  New  York  city,  entered  extensively  into 
the  manufacture.  They  enlarged  their  Works,  employed  the  best  me- 
chanics that  the  highest  wages  could  command,  and  are  now  producing, 
in  large  numbers.  Scales  of  all  sizes  and  capacities,  constructed  on  the 
principles  that  have  been  detailed ;  each  year  increasing  their  popu- 
larity and  extending  their  sales,  not  only  to  all  parts  of  this  country, 
but  to  Russia,  China,  Japan,  and  South  America. 

The  firm  of  Howe  &  Bouvibr,  who  are  the  Agents  in  New  York  for 
the  Howe  Scale  Company,  have  also  a  Manufactory  in  the  city  where 
they  make  fine  Gold  and  Druggists'  Scales,  Even-Balance  Scale?. 
Weighmasters'  Beams,  etc 
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New  ToriL  Belting  and  Packing  Company, 
[John  H.  Cheeysr,  Treasurer.] 

The  history  of  the  maniifactare  of  India  Rubber  Goods  in  this 
eonntrj  cannot  jet  be  written,  mainly  becanse  those  who  possess  the 
most  important  facts  are  interested  in  concealing  them.  The  day  is  not 
distant,  however,  when  this  obstacle  will  be  removed,  and  a  trnthfol 
account  of  the  authorship  of  the  various  inventions  that  have  contributed 
to  ntilize  this  wonderful  gum  can  be  given.  Suffice  it  to  say  for  the 
present,  that  since  1825,  when  the  first  importation  of  the  Para  rubber 
over-shoe  was  made  into  the  Boston  market,  inventions  have  been  made 
by  which  the  juice  or  milk  of  an  East  Indian  tree  is  now  available  for 
Clothing  of  all  kinds.  Boots  and  Shoes,  Belting,  and  Steam-packing  for 
machinery,  Carriage  Tops  and  Car  Springs,  Balls  and  Tops  for  children, 
Combs,  Whalebone,  and  an  infinite  variety  of  other  useful  articles  ;  and 
though  it  may  be  impossible  as  yet  to  assign  to  each  his  exact  share  and 
measure  of  oredit,  the  names  of  Thomas  C.  Wales  of  Boston,  Stephen 
C.  Smith  of  Providence,  John  J.  Howe  of  Birmingham,  Connecticut, 
Daniel  and  Nathaniel  Hayward  of  Easton,  Massachusetts,  Charles 
Goodyear  of  New  Haven,  Connecticut,  William  Atkinson,  Dr.  Thomas, 
Jas.  Bogardus,  Horace  H.  Day,  and  John  H.  Cheever,  all  of  New  York, 
Charles  Mackintosh,  Thomas  Hancock  and  Charles  Kean,  of  England, 
and  numerous  others  in  both  countries,  will  be  duly  honored  for  their 
several  contributions  in  opening  up  this  new  field  of  industry. 

There  are  now  over  thirty  manufactories  of  India  Rubber  goods  in 
the  States  of  Massachusetts,  Rhode  Island,  Connecticut,  New  York, 
Ponnsylvania  and  New  Jersey,  which  have  a  capital  invested  of  nearly 
$4,000,000,  employ  about  4,000  operatives,  and  produce  fabrics  valued 
at  $6,000,000.  Connecticut  alone  has  thirteen  India  Rubber  factories, 
owned  principally  by  capitalists  of  New  York,  and  whose  products  find 
their  chief  market  in  that  city.  The  most  noteworthy  of  these  manu- 
factories, and  the  one  producing  a  larger  product  than  any  other  in  the 
country,  is  that  of  the  New  York  Beltinq  and  Pagkino  Company, 
which  we  select  to  illustrate  the  modes  and  processes  adopted  for  man- 
ufacturing India  Rubber  goods  in  the  best  establishments. 

The  Factory  is  located  on  the  Potatok  River,  in  Newtown,  Connecticut, 
a  place  that  nature  and  art  have  combined  to  render  attractive,  and  is 
the  one  in  which  Vulcanized  Rubber  was  first  practically  manufactured 
under  the  direction  of  Charles  Goodyear.  The  building  is  nearly  300 
feet  long,  41  feet  wide,  and  five  stories  high  ;  and  to  propel  the 
ponderous  machinery  that  is  employed  in  the  various   processes  of 
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grinding  and  preparing  Kabber,  the  Company  have  constructed  a 
waterwheel  fifty  feet  in  diameter — which,  with  the  exception  of 
Burden's,  at  Troy,  is  probably  the  largest  in  the  country.  This  is 
assisted  by  a  steam-engine  of  three  hundred  horse  power. 

Before  describing  the  details  of  manufacturing,  however,  we  may  re- 
mark, that  as  the  goods  made  at  this  factory  are  designed  principally  for 
mechanical  purposes,  the  proprietors  spare  no  pains  or  expense  to 
obtain  rubber  which  has  the  strongest  fibre  ;  and  as  the  East  India  gum, 
or  ficiL8  elastica,  has  been  found  to  be  the  best,  they  import  that  from 
Calcutta,  Penan g,  and  Singapore.  It  is  imported  in  rude  masses  about 
two  feet  long  and  one  foot  thick,  and  covered  with  a  rude  matting,  woven 
io  wide  meshes,  through  which  the  dark  rubber  is  easily  seen.  A  stock 
of  hundreds  of  tons  is  constantly  kept  in  their  vaults  or  storehouses, 
which  are  built  as  nearly  as  possible  fire-proof. 

The  first  process  which  the  imported  material  undergoes  is  to  cleanse 
it  of  foreign  matter,  the  masses  of  native  rubber  as  they  are  gathered  in 
the  East  Indian  forests  being  so  mixed  with  dust,  and  bark  and  leaves, 
that  in  cleansing  they  lose  over  20  per  cent,  of  their  weight.  The 
rubber  is  first  placed  in  a  large  vat  filled  with  hot  water,  where  it  re- 
mains for  some  time,  until  the  exterior  is  partially  softened  and  the 
workmen  are  enabled  to  strip  off  the  basket-work  that  is  woven  around 
the  original  bales,  and  which  adheres  so  closely  that  it  can  be  removed 
only  in  this  way.  The  masses  of  rubber  are  then  cut  into  slabs  of  about 
an  inch  in  thickness,  by  means  of  a  large  circular  knife,  between  three 
and  four  feet  in  diameter,  which  is  driven  by  machinery  and  revolves 
with  great  speed,  cutting  the  tough  mass  as  easily  as  if  it  were  clay. 
The  slabs  of  rubber  are  then  taken  to  the  "crackers,"  as  they  are  called. 
These  crackers  are  large  deeply-grooved  iron  cylinders,  invented  for  this 
purpose,  which  revolve  in  pairs,  slowly  and  heavily,  grinding  the  tough 
rubber  between,  and  driving  out  much  of  the  bark  and  dust.  These 
machines  are  so  skilfully  arranged  that  the  long  slabs  of  rubber  are 
stretched  as  they  are  drawn  through,  and  much  of.  the  dirt  and  bark 
drops  out  and  falls  beneath  the  machines. 

From  the  crackers  the  rubber  is  taken  to  the  "washing-machine,"  a 
large  vat,  where  it  is  cut  into  small  pieces  by  numerous  sharp  knives 
which  revolve  under  the  water,  and  where  it  undergoes  a  kneading  and 
washing  process,  very  much  like  the  process  of  preparing  the  pulp  in 
paper-making.  By  this  process  all  dirt  and  foreign  substances  are  per- 
fectly expelled,  and  the  pure  rubber  alone  is  left  From  the  washing- 
machine  the  rubber  is  taken  to  powerful  grinding-machines,  which  con- 
sist of  large  hollow  cylinders  of  cast-iron.  These  cylinders  revolve  in 
opposite  directions,  and  here  the  rubber,  wineh  is  brought  from  the  wash- 
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iDg-machine  in  small  fragments  loosely  adhering  to  each  other,  is  pressed 
and  kneaded  into  thick  sheets  or  mats.  At  this  stage  the  process  is 
suspended  for  some  time,  in  order  that  the  rubber  may  be  thoroughly 
dried  and  cured  by  the  action  of  the  air.  For  this  purpose  these  mats 
are  suspended  in  long  drying-rooms,  where  they  are  allowed  to  hang  for 
many  months  before  they  are  thought  fit  for  use.  Of  course,  a  large 
stock  of  this  cured  rubber  is  kept  on  hand.  The  rubber  thus  cleansed 
and  dried  is  first  taken  to  the  mixing-machines.  This  is  the  first  im- 
portant process,  as  it  is  here  that  the  rubber  is  combined  with  the  metals 
and  minerals  to  which  metallic  rubber  owes  its  peculiar  properties.  The 
mixing-machines  like  most  of  the  machines  employed  in  the  factoi^,  are 
hollow  iron  cylinders,  and  it  is  necessary  that  they  should  be  kept  at  high 
but  regulated  degrees  of  heat,  as  the  tough  masses  of  rubber  would  other- 
wise resist  the^ction  of  machinery,  however  powerful.  These  cylinders  are 
of  great  size  and  strength,  and  are  heated  by  steam,  which  islet  into  the  ends. 
Two  are  placed  near  together,  which,  as  they  revolve  towards  each  other, 
ki\ead  the  substances  placed  between  them  like  dough.  The  rubber  is 
placed  in  the  machine,  and  as  the  heated  cylinders  slowly  revolve,  the  tough 
rubber  is  twisted  and  kneaded,  and  torn  between.  This  is  accompanied 
by  a  constant  succession  of  sharp  explosions  as  loud  as  pistol-shots 
which  are  caused  by  the  air  being  forced  through  the  rubbeh  As  the 
rubber  is  folded  over  and  over,  air  is  confined  in  the  folds,  and  when 
that  portion  of  the  mass  is  forced  between  the  cylinders,  the  air  is  driven 
through  the  tough  material  with  an  explosion  like  an  air-gun.  When 
the  rubber  is  somewhat  softened,  the  workman  mixes  slowly  the  various 
substances  which  are  to  be  incorporated  with  it ;  these  consist  princi- 
pally of  sulphur  and  of  the  oxides  of  various  metals,  zinc,  lead,  iron,  etc., 
which  are  combined  in  various  proportions,  according  to  the  uses  for 
which  the  rubber  is  destined.  It  is  in  this  department  that  the  greatest 
science  and  experience  are  required,  for  dififerent  qualities  of  rubber 
require  different  compounds,  and  every  difference  in  the  compound  makes  a 
different  treatment  necessary  in  the  subsequent  stages  of  the  manufac- 
ture. When  the  rubber  is  thus  prepared  it  is  ready  to  be  molded  and  shaped 
into  the  various  forms  in  which  it  is  to  be  finally  perfected  and  used. 

As  every  distinct  manufacture  requires  a  diffe,rent  process  and  different 
manipulations,  we  will  only  describe  the  process  of  making  **  machine- 
belting,"  as  that  is  of  most  importance  and  is  the  article  for  which  this 
company  are  so  celebrated.  The  rubber,  which,  after  it  is  compounded 
as  above  described,  resembles  a  dark  slate-colored  dough,  is  then  taken 
to  another  department  to  the  ''calendering-machines."  These  somewhat 
resemble  the  other  machines,  but  they  are  composed  of  more  cylinders, 

and  are  of  much  larger  size,  and  of  a  perfectly  polished  surface.     Upon 
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these  calenders  the  prepared  rubber  is  placed,  and  after  passing  between 
the  cylinders  it  is  rolled  out  in  a  perfect  and  even  sheet,  upon  a  web  of 
powerful  cotton  or  linen  duck,  which  has  previously  been  coated  with 
rubber,  driven  through  and  through  its  meshes  by  powerful  machinery. 
This  duck  is  somewhat  similar  to  the  heavy  duck  used  for  sfuls, 
but  it  is  woven  expressly  for  the  New  York  Belting  and  Packing  Com- 
pany, in  a  factory  which  is  exclusively  employed  for  the  purpose,  and  it 
is  woven  in  a  mode  which  gives  it  double  the  usual  longitudinal  strength. 

The  ''  bolts"  of  duck  covered  with  rubber,  after  this  process  is  com« 
pleted,  are  taken  to  the  belt-room ;  here  the  long  webs  are  taken  by  the 
skilful  workmen  and  unrolled  upon  tables  100  feet  long,  and  in  an  in- 
oredibly  short  time,  are  cut  into  strips  and  folded  together  into  machine- 
belting.  In  order  to  give  the  required  strength  to  the  belt,  folds  upon 
folds  of  the  heavy  duck  are  placed  one  upon  the  other,  a^d  then  forced 
together  by  the  tremendous  power  of  the  rolling-machines,  until  a  belt  is 
formed,  more  tough  and  solid  than  the  best  sole-leather. 

From  this  room  the  belts  are  taken  to  the  heaters.  These  are  immense 
steam-boilers,  with  a  long  iron  frame  or  railway,  which  can  be  thrust  in 
or  drawn  out  from  the  boilers  at  pleasure ;  the  goods  are  placed  upon 
the  railway  and  rolled  into  the  boilers,  which  are  then  closed,  and  steam 
is  admitted.  This  part  of  the  process  is  the  most  remarkable  of  all ;  for 
the  rubber,  which,  when  placed  in  the  heaters,  is  like  a  tough,  unelastic 
dough  spread  upon  the  various  fabrics  for  which  it  is  used,  becomes 
wholly  changed  into  the  new  and  peculiar  substance  called  metallic  or 
vulcanized  rubber.  All  the  attempts  of  the  most  scientific  chemists  in 
this  country  and  in  Europe  to  discover  the  cause  of  this  change,  or  to 
produce  it  in  any  other  manner,  have  been  wholly  bafiSed.  The  causes,  and 
even  the  manner  of  the  change,  are  mysterious.  All  that  is  known  is,  that 
after  the  rubber  has  been  heated  at  a  regulated  temperature  from  eight 
to  twelve  hours,  it  becomes  a  new  substance,  with  properties  unlike  any 
other.  The  rubber-paste,  which  was  soft  and  sticky,  and  but  slightly 
elastic,  becomes  firm  and  dry,  and  ten  times  more  elastic  than  the  best 
native  rubber.  Heat  and  cold,  which  destroy  the  value  of  native  rubber, 
have  no  effect  upon  it ;  the  solvents  in  which  the  native  rubber  dissolved 
like  gum  have  no  influence  upon  it  whatever ;  in  fact  it  becomes,  as  it 
has  been  well  called,  an  "  elastic  metal." 

This  Company  make  belts  and  bands  of  all  sizes  and  lengths,  &om  an 
inch  to  a  yard  or  more  ia  width,  and  adapted  to  all  kinds  of  machinery. 
In  their  wareroomsinPark  Row  there  was  recently  a  belt  of  seven  plies 
thick,  over  a  yard  wide,  and  nearly  300  feet  long.  Such  a  belt,  if  made 
in  the  old-fashioned  way,  from  leather,  would  have  required  the  hides 
of  120  oxen,  and  would  have  been  fastened  together  by  thousands  of 
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copper  rivets  ;  bat  here  the  great  rabber  belt  was  made  in  one  opera- 
tion, without  joint  or  seam  or  imperfection.  With  regard  to  the 
comparative  merits  of  leather  and  rabber  belting,  a  writer  in  the 
Scientific  American,  to  whom  we  are  principally  indebted  for  these 
facts,  says  he  saw  the  ends  of  a  leather  and  rabber  belt  of  eqnal 
size  firmly  clamped  together,  and  when  power  was  applied  to  tear 
them  asunder  the  tough  sole-leather  parted  with  a  loud  explosion,  bat 
the  rubber  belt  was  unharmed.  He  also  witnessed  an  experiment  to 
test  the  comparative  value  of  these  belts  in  driving  machinery,  and  says 
that  the  peculiar  elastic  and  tenacious  surface  of  the  rubber  belt  enabled 
it  to  hold  much  more  firmly  upon  the  iron  drums  and  pulleys  than  the 
hard  leather.  ''An  accurate  measurement  showed  that  it  took  fully  25 
per  cent,  more  power  to  slip  a  rabber  belt  on  a  smooth  pulley  than  it 
did  to  slip  a  leather  belt  on  it.  A  large  iron  pulley,  such  as  is  used  in 
driving  machinery,  was  placed  upon  a  shaft,  and  a  piece  of  rubber  belt- 
ing was  passed  over  it.  Heavy  weights  were  then  placed  on  each  end 
of  the  belt,  in  order  to  bring  it  down  firmly  and  with  an  even  bearing 
upon  the  pulley.  The  question  to  settle  was,  whether  leather  or  rabber 
belting  would  bear  the  greatest  weight  without  slipping,  for  this  would 
prove  which  had  the  roost  perfect  friction-surface  and  would  drive  the 
machinery  with  least  loss  of  power.  To  test  this,  weights  were  slowly 
added  to  one  end  alone  until  the  belt  slipped  on  the  pulley.  The  same 
experiment  wy  then  tried  with  a  leather  belt  of  the  same  width  and 
under  precisely  similar  circumstances,  and  it  was  found  that  the  rubber 
belt  greatly  economized  the  power.  Repeated  experiments  showed  the 
same  result  in  the  most  convincing  and  satisfactory  manner."  Certain 
it  is  that  the  demand  for  these  rubber  belts  from  manufacturers  and  our 
best  mechanics,  including  the  large  manufacturing  corporations  of  New 
Enojland,  is  very  great,  for  the  Company  are  obliged  to  run  their  factory 
by  night  as  well  as  by  day  to  supply  it. 

Another  article  made  extensively  by  the  Company  is  Steam  Packing. 
Rabber,  it  is  said,  is  the  only  substance  that  can  counteract  the  expan- 
sion and  contraction  of  metal  and  make  a  joint  so  tight  that  steam  can- 
not escape  through  it.  It  is  made  into  sheets  and  plates  of  different 
sizes  and  shapes,  or  cast  into  rings  or  hollow  ellipses  of  all  imaginable 
forms,  and  is  used  to  pack  around  the  piston-rods,  to  place  between  the 
iron  plates  in  steam  pipes,  and  in  fact  wherever  a  joint  is  formed. 

Another  article  manufactured  to  a  great  extent  at  this  establishment  is 
their  celebrated  "  Croton  Hose,"  and  hydraulic  hose  of  all  sizes  from  a 
\  of  an  inch  to  8  and  12  inches  in  diameter.  A  large  force  of  workmen 
is  employed  in  this  department.  The  tubo  is  formed  by  means  of  long 
metallic  pipes,  around  which  a  sheet  of  carefully-prepared  rubber  is  firs* 
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neatly  folded ;  bat  the  rnbber  aloDe  has  not  safficient  strength  to  resist 
the  pressure  of  water,  which  would  swell  and  finally  burst  the  elastic 
hose.  To  prevent  this,  and  give  additional  strength,  the  outer  covering 
is  formed  of  webs  of  strong  cloth,  saturated  and  coated  with  prepared 
rubber.  This  is  folded  carefully  around  the  hose  until  the  requisite 
strength  and  thickness  are  obtained,  and  it  is  then  finished  by  covering 
it  with  a  final  sheet  of  pure  rubber.  The  hose,  when  formed,  is  taken 
to  a  steam-boiler  of  great  length,  where,  while  still  remaining  upon  the 
iron  pipes,  it  is  heated  and  cured  by  a  process  similar  to  that  before  de- 
scribed ;  after  which  the  rubber  is  drawn  off  from  the  pipe,  and  it  is 
ready  for  the  market. 

Hose  designed  for  steam  fire-engines,  which  this  Company  manufac- 
tures largely,  is  tested  by  turning  the  whole  force  of  the  vast  water- 
wheel  upon  two  large  force  pumps,  through  which  the  water  is  forced 
into  the  hose  and  driven  in  jets  over  the  factory  and  high  above  the 
summit  of  its  lofty  tower.  Unless  the  hose  resists  this  trying  test  it  is 
not  considered  fit  for  market.  Besides  these  leading  articles,  the  Com- 
pany manufactures  a  large  number  of  others  for  household  convenience 
or  mechanical  purposes, — ^for  instance,  carpets  for  halls,  and  stairways, 
and  billiard  rooms ;  sinks  without  joint  or  seam  ;  door  springs  that  can 
be  adjusted  either  to  hold  the  door  open  or  to  close  it ;  bed  springs, 
spittoons,  and  clothes  wringers ; — of  which  hundreds  are  made  daily.  Of 
their  minor  manufactures,  however,  perhaps  the  most  ingenious  is  the 
solid  emery  vulcanite.  It  is  a  novel  combination  of  emery  and 
rubber,  and  used  for  grinding  and  polishing  wheels,  and  which  is 
destined  to  produce  a  revolution  in  many  workshops  where  metals 
of  any  kind  are  ground  and  polished.  The  soft  rubber  wbeu  com- 
bined with  emery  makes  wheels  which  will  cut  an  inch  file  in  two  in 
a  few  minutes.  The  New  York  Belting  and  Packing  Company  own  or 
are  the  sole  licensees  under  no  less  than  thirty-seven  different  patents, 
which  secure  to  them  not  only  the  best  means  and  processes  and  ma- 
chinery for  manufacturing  their  goods,  but  also  a  monopoly  of  certain 
branches. 

Such  is  one  of  the  numerous  factories  that  are  giving  profita- 
ble employment  to  thousands  of  operatives,  and  furnishing  contribu 
tions  of  the  greatest  importance  in  manufactures  and  the  arts.  This 
age  has  been  prolific  in  wonders,  and  among  them  few  are  more  marvel- 
lous than  the  product  of  the  India  Rubber  factories  of  America.  We 
desire,  however,  to  place  upon  record  our  settled  conviction  that  the 
application  of  vulcanized  rubber  in  the  useful  arts  is  as  yet  in  its  in- 
fancy, and  that  our  ingenious  mechanics  and  manufacturers  will  discover 
hundreds  of  new  uses  for  this  wonderful  "  elastic  metal" 
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The  Piano  Forte  Kanu&ctorieB— Steinway  and  Sons*  Kann&ctory. 

New  York  is  the  principal  centre  in  the  United  States  of  the  mann- 
factare  of  Pianofortes.  There  are  over  fifty  diflferent  mannfactories ; 
and  thongh  we  believe  there  are  none  so  extensive  and  complete  as  the 
one  that  we  are  about  to  describe,  yet  among  them*  are  many  fine  and 
some  large  establishments. 

The  name  of  Steinway  as  a  manufacturer  oft  Pianofortes  has  long 
been  a  familiar  one  to  the  musical  artists  of  Germany.  Mr.  Henry 
Steinway,  the  founder  of  the  immense  establishment  which  strangers 
from  afar  now  visit  as  one  of  the  wonders  of  New  York,  com- 
menced the  business  of  making  Pianos  in  Brunswick,  Germany, 
nearly  fifty  years  ago ;  and  thongh  during  the  quarter  of  a  century 
in  which  he  prosecuted  the  business  he  probably  did  not  make  as 
many  instruments  as  his  establishment  now  turns  out  in  a  single  year, 
yet  he  acquired  a  reputation,  and  his  European  career  as  a  master- 
builder  may  be  said  to  have  been  a  successful  one.  When,  however,  the 
uprising  of  the  German  people  for  their  constitutional  liberties  in  1848 
and  1849,  in  which  he  sympathized,  proved  a  failure,  he  resolved  to 
escape  from  the  despotism  that  followed  the  subjection  of  the  **  liberal 
party,"  and  to  seek  a  more  congenial  field  for  the  free  exercise  of  his 
genius  and  enterprise.  As  a  prudential  measure  he  sent  his  son  Charles 
to  America  as  pioneer  and  explorer,  to  report  upon  the  prospects  of 
emigration  which  the  country  would  be  likely  to  afford  to  the  family. 
His  son  arrived  in  June,  1849,  and  his  report  confirming  the  previous 
favorable  impressions  of  the  father,  be  followed  with  the  family  just  one 
year  after.  Although  possessed  of  some  means,  he  deemed  it  advisable 
before  commencing  business  on  his  own  account  to  study  the  routine  of 
manufacture  as  practiced  in  American  workshops,  and  he  and  his  sons 
commenced  as  journeymen  in  some  of  the  best  manufactories  then  in  the 
city  of  New  York.  The  advantages  of  this  thorough  training,  which 
rendered  them  practically  familiar  with  the  American  and  European 
methods  of  manufacture,  soon  became  manifest  when  the  products  of 
their  skill  and  handiwork  were  entered  in  competition  with  those  of 
others,  even  the  best  makers. 

Their  first  instrument,  made  in  1853,  in  a  small  rear  building  in 
Yarick  street,  at  once  attracted  the  attention  of  professional  musicians, 
and  at  the  "  National  Fair"  in  Washington,  was  awarded,  by  the  unani- 
mous vote  of  the  jury,  the  first  premium,  notwithstanding  there  were 
some  twenty  competitors  from  the  principal  cities  of  the  Fnion,  in- 
cluding most  of  the  names  then  of  established  reputation.    A  demand 
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for  their  instraments  at  once  sprang  up,  and  a  change  of  location  to  one 
possessing  more  extensive  facilities  for  manufacturing  soon  became  an 
absolute  necessity.  The  popular  favor  which  rewarded  their  early  en- 
terprise has  in  this  instance  manifested  none  of  its  proverbial  fickleness, 
but  has  increased  and  widened  until  from  one  Piano  a  week  they  are  now 
called  upon  to  make  seven  a  day.  Daring  the  last  four  years  we  are 
informed  that  over  twenty  first-class  premiums  have  been  awarded  them 
by  American  associations  for  the  promotion  of  industry  and  encourage- 
ment of  talent ;  and  at  the  late  exhibition  or  World's  Fair  in  London, 
in  1862,  a  jury  composed  of  the  most  renowned  musical  celebrities  of 
the  old  world  decreed  to  Steinway  and  Sons,  of  the  United  States,  the 
first  premium  for  "  powerful,  clear,  briUiant  and  sympathetic  tone,  with 
excellence  in  workmanship,  as  shown  in  grand  and  square  Pianos." 
This  was  indeed  a  remarkable  triumph  that  could  not  have  been  won 
except  by  the  exhibition  of  the  most  marked,  unquestionable  and  super- 
eminent  excellence.  In  fact,  the  superiority  of  these  American  Pianos 
over  their  European  competitors  has  excited  the  attention  of  connois- 
sears  throughout  Europe,  and  all  the  principal  musical  journals  in 
London,  Paris,  Vienna  and  the  continent  noted  the  fact  with  astonish- 
ment and  confirmed  the  opinion  of  the  official  jurors. 

It  is  an  axiom  that  there  can  be  no  great  mechanical  excellence  with- 
oat  corresponding  merit  in  the  mechanic.  Luck,  whatever  may  be  its 
influence  in  speculative  enterprises,  has  no  appreciable  place  in  manu- 
facturing operations.  We  may  not  be  able  to  analyze  or  trace  causes 
in  results,  but  we  can  safely  infer  that  where  there  is  great  success  there 
is  also  adequate  cause  for  it.  One  circumstance  which  has  doubtless 
contributed  to  the  success  of  this  firm,  is  that  all  its  members  are  prac- 
tical Piano  makers,  and  each  takes  in  charge  and  superintends  a  special 
department  of  the  manufacture.  Another  advantage  which  they  possess 
is  that  they  are  musicians  and  adepts  in  the  science  of  music  and  ac- 
coastics,  which,  combined  with  their  practice,  renders  them  scientific  as 
well  as  practical  workmen.  They  are  also  inventors,  and  have  taken 
out  some  fifteen  patents  for  new  actions  and  scales.  Among  their  first 
or  earliest  improvements  was  a  new  reversed  bridge,  constructed  of 
metal,  for  improving  the  treble  ;  a  new  way  of  bracing  their  Pianos  by 
which  they  could  use  much  thicker  strings,  thus  producing  a  more  pow- 
effal  tone  ;  an  ingenious  arrangement  in  the  scale,  having  the  sounding 
board  nearly  doable  as  large  as  that  in  any  other  Pianoforte,  which  of 
course  gave  much  greater  volume  of  tone. 

In  1859  Mr.  Henry  Steinway  Jr.  succeeded  in  overcoming  the  diffi- 
calties  which  had  heretofore  been  deemed  insurmountable  in  the  way  of 
overstringing  Grand  Pianos.    The  arrangement  of  the  Btrings  of  the 
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lower  notes  in  a  tier  above  others,  for  the  purpose  of  using  larger 
strings,  had  been  qnite  commonlj  adopted  in  the  construction  of  square 
Pianos,  and  a  substantially  similar  system  of  stringing  had  been  applied 
to  upright  Pianos,  but  owing  to  the  form  of  the  case  and  arrangement 
of  the  key-board  and  action  of  Grand  Pianos,  it  had  been  deemed  im- 
practicable if  not  impossible  to  apply  the  principle  in  their  construction. 
But  Mr.  Steinway  has  succeeded  in  overcoming  these  difficulties  by  an 
improvement  which  he  has  patented,  and  arranges  the  strings  of  a  grand 
Piano  in  two  tiers,  with  the  same  advantageous  results  as  had  been  ob- 
tained in  Pianofortes  of  other  forms,  while  the  bridges  are  also  brought 
nearer  the  middle  of  the  sound-board  than  they  are  in  any  other  Grand 
Piano.  In  the  same  your  Mr.  Steinway  patented  another  valuable  im- 
provement, the  object  of  which  was  to  permit  the  use  of  **  agraffes"  for 
the  tuning  block-bearings  of  treble  strings,  and  yet  to  permit  the  strings 
to  be  struck  as  close  as  is  desirable  to  those  bearings.  This  was  effected ' 
by  constructing  the  cast-iron  plate  which  covers  or  partly  covers  the 
tuning  block  with  a  projection  on  its  under  side,  to  lap  over  the  edge  of 
and  abut  against  the  tuning-block,  and  in  securing  the  agraff^es  down 
from  the  upper  surface  of  the  plate  into  the  projection.  Both  of  these 
inventions  and  improvements  have  been  generally  adopted  by  manufac- 
turers abroad,  which  is  significant  evidence  that  they  appreciate  their 
value. 

The  present  manufactory  of  Messrs.  Steinway  and  Sons  is  one  of  the 
largest  of  its  kind  in  the  world.  It  was  erected  in  1859,  and  occupies 
an  entire  block  fronting  on  Fourth  Avenue,  and  extends  from  Fifty- 
Second  to  Fifty-Third  street.  The  front  on  Fourth  Avenue  has  a 
length  of  two  hundred  and  one  feet  with  a  depth  of  forty  feet.  The 
wing  on  Fifty-Second  and  Fifty-Third  Streets  are  one  hundred  and  sixty- 
five  feet  in  length  and  forty  feet  in  depth.  The  whole  building  is  six  stories 
high  including  the  basement.  The  architecture  is  of  the  modem  Italian 
style,  with  brick  lintel  arches,  brown  stone  trimmings,  and  brick  cornices: 
It  is  very  substantially  built,  the  basement-wall  being  grouted  brick  two 
feet  thick,  the  first  story  walls  twenty  inches  and  the  upper  walls  six- 
teen inches  in  thickness.  The  main  building  covers  fourteen  city  lots, 
eleven  other  lots  being  used  for  the  purpose  of  seasoning  lumber,  of 
which  there  is  a  stock  of  about  2,000,000  feet  always  piled  up  on  the 
grounds.  In  the  yard  there  are  four  drying  houses,  each  of  which  is 
heated  by  2000  feet  of  steam-pipe,  and  contains  about  60,000  feet  of 
lumber,  so  that  there  are  about  240,000  feet  of  lumber  constantly  undef 
the  process  of  kiln-drying. 

There  are  about  400  men  constantly  employed,  who  turn  out  forty- 
Square  and  five  Grand  and  Upright  Pianos  every  week. 
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The  machinerj  is  driven  by  a  splendid  engine  of  fifty-horse  power 
sitaated  ontside  the  building  in  the  yard.  It  was  manafactared  by  the 
Corliss  Steam  Engine  Company,  of  Providence,  and  contains  all  their 
latest  patented  improvements. 

All  the  heavier  portion  of  the  machinery  is  located  in  the  basement. 
In  this  room  are  three  large  planers,  one  of  which  was  made  expressly 
for  this  establishment,  and  is  certainly  one  of  the  largest  instruments  of 
its  class  existing,  planing  the  largest  Piano  tops  or  bottoms  at  once. 
There  are  also  four  up-and-dowif  saws  and  several  circular  saws,  besides 
turning  lathes,  etc.  etc.  These  wonderful  and  powerful  instruments  are 
constantly  at  work  shaping  the  rough  plank  ready  for  use  in  the  first 
floor  above,  where  the  bottoms,  blockings,  wrest  planks,  and  other  parts 
of  the  case  are  got  up,  with  the  aid  of  moulding,  jointing,  and  other 
machinery. 

The  three  stories  above  are  occupied  by  the  case  makers,  who  take  all 
those  single  parts  made  below,  put  them  together,  and  veneer  and  finish 
the  cases  ready  to  go  up  to  the  top  floor  or  varnishing  room,  where 
every  case  remains  from  three  to  four  months  to  be  thoroughly  varnished 
On  each  case  making  floor  there  are  three  large  warming  boxes  con- 
structed of  sheet  iron  and  covered  with  wood,  with  sufficient  steam  pipes 
in  them  to  raise  the  heat  to  200  degrees.  The  varnishing  department 
comprises  the  top  floor,  extending  the  whole  length  of  the  front  and 
side  buildings — a  length  of  five  hundred  and  thirty-six  feet.  From  this 
floor  the  completely  varnished  cases  are  taken  one  floor  lower  down  in 
the  front  building — the  sounding-board  floor — where  the  sounding- 
boards  are  fitted  in. 

In  the  floor  below  the  instruments  are  strung,  and  the  action  and 
key  boards,  and  the  tops,  legs,  and  lyres  adjusted  and  put  on.  The 
partly-finished  instruments  are  then  taken  first  to  the  floor  below  where 
the  action  is  regulated,  thence  to  the  first  floor,  where  the  hammers  and 
the  tone  are  regulated :  after  which  the  final  polish  is  put  on  the  cases 
and  the  perfect  Piano  is  ready  to  be  sent  down  to  the  sales  room.  This 
floor  also  contains  the  office  of  the  establishment,  situa)/ed  on  Fifty- 
Third  Street,  through  which  every  person  entering  or  leaving  the  build- 
ing has  to  pass. 

In  connection  with  the  office  is  the  store  room,  which  contains  the 
actions,  felts,  hardware,  ivory,  cloth,  pins,  wire,  etc.  used  in  the  interior 
works  of  Pianos.  Of  these  materials  there  is  a  vast  supply  always  on 
hand  amounting  in  value  to  over  thirty  thousand  dollars. 

The  front  basement  contains  all  the  iron  work,  plates  and  bars,  drill 
ing  machines,  japanning  works,  and  the  rosewood  veneers.   Of  the  las^ 
the  stock  on  hand  is  rarely  of  less  value  than  eight  thousand  dollars 
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Ko  fire  of  any  kind  is  used  within  the  bailding.  Every  part  of  the 
factory  is  heated  by  means  of  steam  pipes,  40,000  feet  of  which  line  the 
interior.  The  wood-heating  apparatus  is  also  warmed  by  steam,  which 
also  heats  the  kilns  for  japanning,  etc.,  etc. 

In  the  two  extremes  of  the  building  are  placed  tell-tale  clocks  for  the 
purpose  of  testing  the  trustworthiness  of  the  night-watchmen.  Wires 
are  carried  to  each  floor,  and  if  they  are  not  touched  at  certain  inter- 
vals the  watcher  has  neglected  his  rounds,  and  the  tale  is  recorded  on 
the  faces  of  the  dials. 

There  are  from  six  to  seven  hundred  pianos  constantly  in  course  of 
construction,  and  these,  in  connection  with  the  hardware,  machinery, 
engine,  veneers,  lumber,  etc.,  etc.,  represent  at  least  the  sum  of  $400,000, 
exclusive  of  the  buildings.  The  cost  of  the  building  and  ground  was 
about  $150,000. 

The  distance  between  their  Sales  Room,  on  Walker  Street,  and 
the  up-town  factory,  is  so  great,  and  the  need  of  immediate  com- 
munication so  frequent,  that  a  telegraphic  correspondence  was  found  to 
be  necessary.  Consequently  a  private  telegraph  line  has  been  estab- 
lished between  Walker  Street  and  Fifty-Third  Street,  bringing  the  two 
business  places  into  instant  communication. 

Messrs.  Steinway  have  erected  on  East  Fourteenth  street,  a  few 
doors  from  Union  Square,  near  the  Academy  of  Music,  a  splendid 
marble  building,  which  they  occupy  for  a  Piano  Wareroom — the  upper 
part  being  fitted  up  for  a  Concert  Hall.  Like  their  manufactory,  it 
will  stand  as  a  monument  of  their  enterprise,  while  it  is  also  an  orna- 
ment to  the  City  of  New  York. 


4  »»»  » 


Hames  Brothers*  Piano  Forte  Kannfactory, 

Though  less  extensive  and  imposing  in  external  appearance  than  the 
one  already  noticed,  deserves  a  place  among  the  largest  and  most 
important  establishments  of  the  kind  in  the  United  States.  It  is 
located  on  a  corner  of  Twenty-second  street  and  Second  Avenue, 
and,  including  the  space  appropriated  to  storing  lumber,  covers  about 
half  an  acre  of  ground.  The  manufacturing  operations  are  carried  on 
in  two  buildings — one,  six  stories  high,  having  a  front  of  sixty-six  feet, 
and  a  depth  of  ninety  feet ;  and  the  other,  sixty  by  one  hundred  feet, 
four  stories  in  height.  Connected  with  the  latter,  is  the  Lumber  Yard, 
in  which  a  stock  of  nearly  a  million  of  feet  is  constantly  kept,  under- 
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going  the  process  of  thorough  seasoning.  No  Inmber  is  used  bj  this 
firm,  in  the  constraetion  of  Pianos,  until  it  has  been  seasoned  at  least 
a  year,  and  then  dried  for  four  months  longer  in  rooms,  kept  at  a  uni- 
form heat  of  about  100**  Fahrenheit.  The  drying-rooms  are  most 
admirably  arranged,  with  a  capacity  sufficient  to  contain  one  hundred 
thousand  feet  of  lumber. 

The  selection  of  lumber,  and  its  careful  preparation,  are  points  of 
essential  importance  in  making  Pianos  that  will  be  durable  in  any 
climate ;  and  we  know  of  no  firm,  engaged  in  the  manufacture,  who 
give  more  attention  to  this  important  particular  than  Haines  Brothers, 
in  which  they  are  aided  by  a  large  capital. 

After  the  lumber  has  been  thoroughly  dried,  and  judged  fit  for  use 
by  a  high  and  rigid  standard,  it  is  converted  into  cases,  in  the  building 
on  the  north  side  of  Twenty-second  street,  which  is  provided  with  all 
the  tools — such  as  planers,  circular  saws,  upright  turning  saws,  etc. — 
necessary  for  expeditious  wood- working.  The  machinery  is  propelled 
by  an  engine  of  forty-horse  power,  and  three  boilers  furnish  steam 
sufficient  for  the  drying-rooms,  and  to  heat  both  buildings,  in  which 
there  are  over  ten  thousand  feet  of  steam  pipes,  and  which  are  con- 
nected by  means  of  pipes  under  the  street.  Passing  to  the  main 
building,  we  find  the  office  and  warerooms  on  the  first  floor,  two  entire 
stories  occupied  as  varnish  rooms,  and  the  other  portions  divided  into 
numerous  rooms,  each  devoted  to  a  special  purpose.  About  three 
hundred  Pianos  are  in  course  of  construction  in  this  manufactory  each 
day,  and,  consequently,  the  workmen  have  constant  employment  in 
that  in  which  long  experience  has  made  them  perfect.  In  the  Action- 
regulating  Department,  for  instance,  there  are  men  who  are  employed 
all  the  time  in  adjusting  and  regulating  the  "  action, '^  which,  though 
composed  of  several  pieces,  has  been  arranged  according  to  a  mathe- 
matical scale,  and  made  by  those  skilled  in  the  several  parts.  Perfect 
workmanship  is  hardly  attainable,  except  in  establishments  like  this, 
where  the  business  is  sufficiently  large  to  afford  the  principal  workmen 
constant  employment  in  one  line  of  duty. 

The  capital  employed  by  this  firm,  in  the  manufacture,  exceeds  two 
hundred  thousand  dollars,  which  enables  them  to  procure  materials  in 
large  quantities,  and  on  favorable  terms.  In  the  store-room,  there  are 
as  many  as  two  hundred  and  fifty  sets  of  keys,  ready  for  use,  and  a 
large  stock  of  wire,  buckskin  and  metallic  plates.  The  steel  wire  used 
by  them  is  of  American  manufacture,  which  is  quite  equal  (and  some 
say  superior),  in  quality  and  finish,  to  the  foreign  wire. 

All  of  the  seven-octave  Pianos,  manufactured  by  this  firm,  have 
iron  frames,  with  overstrung  bass ;  and  their  seven-and-a-quarter-octave 
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Piano  is  the  most  powerful  and  saperb  iostrument  that  has,  as  yet,  been 
made.  Among  the  improvements  made  bj  them,  and  which  are 
adopted  in  all  their  Pianos,*  the  least  costly  as  well  as  the  most 
expensive,  is  a  peculiar  construction  of  the  sounding-board,  and  the 
substitution  of  Wooden  for  Iron  bridges.  The  latter,  it  is  asserted,  is 
one  cause  of  the  distinguishing  feature  of  the  Haines  Pianos,  viz. : 
evenness  and  equality,  as  well  as  purity  of  tone.  Among  the  novelties 
to  be  seen  in  their  ware- rooms,  is  a  Stereoscopic  view  of  the  interior 
of  their  manufactory,  prepared  at  a  cost  of  six  hundred  dollars,  by 
which  the  visitor  may  see  all  parts  of  the  extensive  establishment, 
while  comfortably  seated  on  a  Piano  stool. 

The  firm  of  Haines  Brothers  is  composed  of  Napoleon  J.  and  Francis 
W.  Haines,  both  practical  workmen,  who  served  a  long  apprenticeship 
in  their  present  vocation.  The  senior  partner  has  been  engaged  in  the 
manufacture  of  Pianos  since  1839,  and,  after  thirteen  years'  service  io 
other  establishments,  commenced  business  for  his  own  account  in  1852, 
in  which  he  was  shortly  afterward  joined  by  his  brother.  Adopting, 
from  the  beginning,  the  principle  of  making  a  thoroughly  reliable 
instrument,  and  selling  it  for  a  moderate  price,  they,  like  the  Steinways, 
have  achieved  a  success  that  may  truly  be  called  remarkable.  In 
1856,  they  were  enabled  to  erect  their  present  manufactories,  now 
too  small  for  their  extended  operations  ;  and,  in  1857,  they  built  the 
marble  warehouses,  now  owned  by  them,  Nos.  626  and  628  Broad- 
way. Encomium,  in  instances  of  this  kind,  is  but  a  just  tribute  to 
meritorious  enterprise,  which  has  compelled  the  musical  journals  of 
London  to  acknowledge  that  Americans  are  ''  much  farther  advanced 
in  the  art  of  manufacturing  Piano  Fortes  than  is  generally  supposed  in 
Europe."    Over  1000  Pianos  were  made  by  this  firm  in  1867. 


Christy,  Constant  &  Co/s  Paper  Hangings  Kannfactory 

Is  one  of  the  most  imposing,  in  external  appearance,  of  the  manufactur- 
ing establishments  of  New  York,  and  one  of  the  largest  of  its  kind  in 
the  United  States.  The  principal  building  has  a  front  of  pressed 
brick,  extending,  on  Twenty-third  street,  three  hundred  and  twenty-five 
feet,  and  is  five  stories  in  height,  exclusive  of  the  basement.  The  super- 
ficial area  of  the  floors  in  this  building  is  seventy-five  thousand  feet. 
Besides  this,  there  is  a  storehouse,  and  a  parallel  row  of  buildings  in 
the  rear  of  the -main  structure,  three  hundred  feet  in  length,  in  which 
are  located  the  cbemieal  works,  the  print  cutting,  the  machine  and  car- 
penter shopa,  the  engine  and  boiler  rooms,  and  the  stables. 


180  &S1CA&KABLX  MANUFACTORIES    IN  NSW  TOBK. 

On  enteriDg  this  vast  manufactory,  and  passing  through  its  various 
departments,  the  visitor  cannot  fail  but  be  impressed  with  the  great 
revolution  that  has  been  effected  in  this  manufacture  within  a  few 
years.  Here,  Cylinder  Printing  may  be  seen  on  the  grandest  scale, 
and  in  its  most  perfect  form.  The  facilities  are  such,  that  blank  paper, 
as  it  comes  from  the  mill,  can  be  converted,  in  half  an  hour,  into 
Printed  Wall  Paper,  reeled  and  ready  for  market.  Here,  seventeen 
hundred  tons  of  Paper  were  consumed,  the  last  year ;  and  now,  seven 
hundred  and  fifty  miles  of  Hanging  Paper,  as  it  is  technically  called, 
are  converted  into  finished  Paper  Hangings,  every  week. 

The  first  operation  in  this,  as  in  all  other  Machine  Printing,  is  the 
preparation  of  the  design.  The  principal  designer  of  this  firm  resides 
in  France,  which,  it  must  be  conceded,  is  the  world's  centre,  in  all  that 
relates  to  Ornamental  Art.  The  patterns  are  then  cut  on  blocks  of 
maple,  inlaid  with  brass  and  felting,  so  as  to  increase  their  durability, 
and  the  print  blocks,  prepared  as  they  are  in  this  establishment,  will 
endure  constant  wear  for  six  months. 

Entering  the  principal  building  devoted  to  manufacturing  pur- 
poses, we  find,  on  the  first  floor,  four  large  cylinder  machines,  each 
of  which  will  print  twenty-four  thousand  yards  of  paper  in  a  day. 
By  arranging  a  separate  roller  for  each  color,  twelve  colors  may  be 
printed  at  one  operation,  and  by  this  means  one  man  and  two  boys 
can  produce  more  finished  Wall  Paper  in  one  day,  than  the  same 
number  of  hands  could  have  produced  by  the  old  process  in  six  months 
The  paper,  as  it  leaves  the  cylinder,  is  carried  along  India-rubber  belts, 
in  folds  of  eight  yards  each,  over  steam  pipes,  which  dry  it ;  and  when 
it  reaches  the  extreme  end  of  the  building,  it  is  reeled  into  rolls,  and  is 
then  ready  to  be  transported  to  the  warehouse.  This  facility  of  pro- 
duction enables  us  to  understand  why  Wall  Papers  are  now  sold  better 
in  quality  than  those  which  twenty-five  years  ago  could  not  have  been 
produced  for  six  times  the  present  price. 

Ascending  to  the  second  story,  we  come  to  the  apartments  devoted 
to  band  printing,  in  which  are  twenty-five  to  thirty  hand-presses,  and 
where  all  the  higher  grades  of  Paper  Hangings,  including  Gold  and 
Velvet  Papers,  and  Borders  not  made  by  machinery,  are  produced. 
For  these  Papers,  the  patterns  are  first  printed  with  glue-size ;  and 
then  with  a  preparation  of  varnish  or  gold-size,  before  receiving  the 
flock  or  bronze.  When  this  is  partly  dry,  colored  flock,  or  ground 
wool,  is  sifted  over  the  varnish  pattern,  to  which  it  adheres,  giving  an 
effect  resembling  velvet  plush.  The  boys,  who  perform  this  service, 
seem  to  combine  amusement  with  labor,  in  beating  a  reveille,  in  dis- 
'  tributing  the  flock  evenly  over  the  surface.     When  gilding  or  bronzing 
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is  introduced,  the  paper,  after  the  figures  have  been  printed  upon  it 
with  gold-size,  is  passed  through  a  Bronzing  Machine,  which  covers 
the  paper  with  bronze,  and,  at  the  same  time,  by  means  of  fur  rollers 
and  rubbers,  removes  the  surplus  bronze ;  and  when  dry,  it  is  reeled 
into  rolls  ready  for  sale.  On  this  floor  is  also  the  Satin  Polishing 
Room,  in  which  are  ten  polishing  machines  of  an  entirely  new  con- 
struction, which  were  invented  and  patented  by  Mr.  Christy.  These 
machines  are  used  for  imparting  a  satin  or  glazed  surface  to  the 
grounded  papers  before  the  figures  are  printed  upon  them. 

The  third  floor  is  devoted  to  Cylinder  Machine  Printing,  similar  to 
the  first  floor.  Here  are  six  machines,  capable  of  producing  eighteen 
thousand  rolls,  or  fifty -four  thousand  yards  of  Wall  Paper  per  day. 

The  fourth  and  fifth  floors  are  Grounding  Rooms.  In  these  rooms 
arc  ten  grounding  machines,  used  for  covering  the  surface  of  the  paper 
with  a  ground  color  preparatory  to  the  process  of  printing.  The  color- 
mixing  departments  are  in  the  basement  of  the  main  building ;  and,  as- 
the  amount  of  colors  or  paints  consumed  is  very  large,  being  often  aa 
much  as  fifteen  hundred  gallons  per  day,  the  mijpng  is  conducted  on 
an  extensive  scale,  in  large  tubs  or  vats,  in  which  the  mixers  are  driven 
by  machinery.  The  more  expensive  tints  are  prepared  by  hand-labor 
entirely,  and  in  this  some  fifteen  hands  find  constant  employment  The 
colors,  and  also  the  raw  paper,  are  hoisted  to  the  different  rooms  by 
steam  elevators  at  each  end  of  the  building.  For  the  Drying,  some 
forty  thousand  feet  of  steam  pipe  are  required.  The  machinery  is  pro- 
.pclled  by  a  Corliss  engine  of  sixty  horse  power,  and  three  large  boilers 
arc  required  to  supply  steam  sufficient  for  heating  and  drying.  The 
engine  room  is  remarkable  for  the  neatness,  and  even  elegance,  of  its 
furniture  and  appointments. 

The  firm  of  Christy,  Constant  &  Co.  was  established  by  Thomas 
CiiBisTY,  who  came  from  Boston  and  commenced  the  manufacture  of 
Paper  Hangings  in  New  York,  in  1836.  His  sales,  the  first  year,  were 
thirteen  thousand  dollars ;  now  they  exceed  a  million.  About  1842, 
his  brother-in-law,  Samuel  S.  Constant,  became  associated  with  him, 
under  the  firm  name  of  Christy  &,  Constant — which,  on  the  admission 
of  other  partners,  was  changed  to  its  present  style.  The  Warehouse 
and  Salesrooms  are  at  25  Murray  street,  extending  through  the  block 
to  29  Warren  street.  This,  part  of  the  business  is  under  the  immedi- 
ate supervision  of  the  junior  partner,  T.  C.  Shepherd,  a  nephew  of 
Mr.  Christy. 

Mr.  Christy  is  an  inventor,  as  well  as  a  representative  manufacturer. 
Among  the  inventions  designed  and  patented  by  him,  are  the  new 
polishing  machines  mentioned  above,  which  can  be  operated  with  one 
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fifth  the  power  reqaired  for  those  in  ordinary  use,  the  work  at  the  same 
time  being  done  with  greater  facility  and  perfection.  The  firm  have 
in  their  employ  some  two  hundred  operatives. 


TifBwy  &  Co.*8  Jewelry  Establishment, 

Located  at  550  and  552  Broadway,  can  scarcely  be  called  representa- 
tive of  others,  inasmuch  as  it  is  unique,  and  has  few,  if  any,  rivals  in 
the  field  of  personal  ornament  and  luxury.  For  the  vast  extent  of 
its  dealings,  and  the  costliness  and  comprehensiveness  of  its  stock, 
its  reputation  is  not  confined  to  this  country,  but  is  essentially  world- 
wide. 

Messrs.  Tiffany  &  Co.  commenced  business,  in  a  very  small  way, 
during  the  autumn  of  183Y.  Their  store  was  located  at  259  Broad- 
way, the  first  story  of  a  building  otherwise  occupied  as  a  dwelling 
house.  The  sole  partners  at  the  start  were  two  brothers-in-law, 
Charles  L.  Tiffany  and  John  B.  Young,  who,  from  the  townships  of 
Brooklyn  and  Killingly,  in  Windham  county,  Connecticut,  had  come  to 
New  York  with  very  little  else  in  the  way  of  material  for  success  than 
strong  wills,  keen  perceptions,  energies  unfaltering,  and  the  determina- 
tion, which  New  England  soil  seems  to  create  and  cherish,  to  conquer 
fortune  in  a  fair  contest.  At  the  date  of  their  opening  store,  Mr.  Young 
was  the  only  one  of  the  pair  who  could  claim  to  add  to  this  very  com- 
mon-place, but  often  so  productive  capital,  a  moiety  of  experience. 
He  had  for  six  months  been  engaged  in  the  Stationery  importing  trade 
as  a  salesman.     It  was  Mr.  Tiffany's  first  visit  to  the  metropolis. 

The  stock  of  Tiffany  &  Co.,  at  the  start,  was  a  miscellaneous  se- 
lection of  fancy  wares — stationery  (including  paper  and  playing-cards), 
cutlery,  walking  sticks,  Chinese  goods,  comprising  chess-men,  lacquered 
wares,  fans,  etc.,  porcelain,  Berlin  iron,  etc. ;  a  melange^  the  details  of 
which  would  be  as  amusing  now  to  peruse  as  difficult  to  enumerate. 
Chinese  curiosities  were  then  in  much  favor  with  buyers,  and  it  would 
seem  that  every  ship  brought  more  or  less  of  them,  the  private  invest- 
ments of  officers  and  sailors.  Tiffany  &  Co.  made  a  specialty  of 
these  wares,  selling  the  quaintly-monstrous  chessmen,  the  queer- 
looking  little  red  clay  teapots,  the  enormous  punch-bowls,  and  won- 
derfully clumsy  jardinieres,  in  a  profusion  tbat  would  astonish  the 
Fancy  Goods  trade  now.  The  capital  of  the  firm,  at  starting,  was  one 
thousand  dollars,  equally  contributed  by  the  partners.  From  the  little 
cash-book,  still  preserved,  in  which  is  formally  inscribed  to  the  credit 
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of  the  Hoase  the  above  modest  investment  of  capital,  we  find  the 
daily  amount  of  sales.  On  the  21st  of  September,  the  date  of  the  first 
entry,  the  sales  amounted  to  $4.98  ;  on  the  22d,  to  $2.77  ;  on  the  23d 
(entered  doubtless  with  most  jubilant  penmanship),  to  $24.31.  Occa- 
sionally, during  the  first  two  or  three  months,  the  entry  was  peevishly 
small,  and  it  is  easy  to  imagine  the  heart  of  the  partnership  was  any 
thiug  but  a  glad  one.  On  the  23d  of  December,  the  last  salesday 
before  Christmas,  the  cash  counted  up  $236.00 ;  and  on  the  day  before 
New  Year's,  $675.00.  This  excess  of  New  Year's  over  Christmas  ia 
noteworthy  as  marking  the  change  which  fashion,  or  possibly  a  more 
worthy  social  impulse,  has  efifected,  Christmas  being  now  the  favored 
day  for  present-making,  whereas  then  nearly  all  but  the  most  obs^vant 
Episcopalians  adopted  the  Pagan  annual  for  their  general  exchange  of 
gifts  and  good- will.  Perhaps  a  more  notable  change,  though  not  of  so 
public  a  character,  would  attract  the  attention  of  one  having  access  to 
the  cash-book  of  Ti£fany  &  Co.  now  in  use.  From  less  than  three 
hundred  dollars,  to  a  long  way  over  one  hundred  thousand,  the  figure 
of  our  Christmas  days,  is  a  progress  wonderful  enough,  ))ut,  after  all, 
only  iilustrative  of  what  success  is  within  the  reach  of  untiring  energy 
and  ever- watchful  judgment. 

In  1839-40,  the  addition  of  the  first  floor  of  No.  261  to  the  premises 
of  the  firm  gave  the  first  outward  demonstratioa  of  the  success  which 
had  been  so  fairly  earned.  From  that  time  till  1847,  enlargement  of 
space  was  a  most  frequent  occurrence,  the  new  stock,  constantly  sug- 
gested or  increased  by  the  popularity  of  the  House,  requiring  now  an 
apartment,  now  a  floor,  added  for  its  proper  storage  and  display.  With 
a  sagacity,  then  not  so  common  as  now,  the  partners  lost  no  available 
opportunity  to  advertise  their  business,  the  attractiveness  of  their  ad- 
dresses to  the  world  and  their  discriminating  detail  of  inviting  wares 
largely  and  conspicuously  remunerating  them  for  the  outlay. 

In  the  spring  of  1841  a  new  partner,  Mr.  J.  L.  Ellis,  entered 
the  concern,  and  in  the  fall  of  the  same  year  Mr.  Young  made  a  first 
trip  to  Europe.  This  was  a  most  important  move,  and  one  which  was 
undertaken  with  high  hopes,  though  after  very  serious  consideration. 
That  it  eventuated  with  signal  advantage,  and  was  in  fact  the  obvious 
original  of  the  present  extraordinary  position  of  the  establishment, 
need  not  be  matter  for  surprise  or  argument ;  but,  nevertheless,  it  was 
a  great  undertaking  for  so  small  and  fresh  a  beginning.  Mr.  Young's 
first  European  visit  was  the  inauguration  of  the  Jewelry  department 
of  the  House,  and  a  general  extension  of  the  department  of  elegancies, 
articles  of  virtu,  etc.  Henceforward  the  House  claimed  a  specialty  for 
English  and  Parisian  personal  luxuries,  rich  Dress  Fans,  exquisite  For- 
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oelaiQS,  elaborate  Toilette  Boxes  of  choice  woods,  and  kindred  wares.' 
The  first  venture  in  Jewelry  was,  however,  only  the  imitation  Palais 
Eoyal  article,  of  which,  from  its  really  tasteful  design,  quantities  were 
sold  for  three  or  four  years  succeeding. 

In  1844-5,  stimulated  by  its  success  in  the  sale  of  the  imitation,  the 
firm  made  its  first  investment  in  an  assortment  of  standard  Gold  Jewelry. 
The  trial  was  immediately  proved  to  be  a  fortunate  one.  Gradually 
the  stock  became  more  extensive,  comprising  in  occasional  instances 
articles  of  a  costly  nature,  modestly  displaying  diamonds  and  precious 
stones.  The  frequent  visits  of  one  or  the  other  partners  to  Europe 
kept  the  assortment  constantly  up  to  the  mark  of  fashion,  and  the 
establishment  in  no  long  time  acquired  a  popular  estimation  as  a 
Jewelry  mart  In  1848,  the  era  of  the  Coup  d'etat^  Mr.  Young  pur- 
chased a  very  large  amount  of  diamonds  ip  Paris,  availing  himself  of 
the  remarkable  decline  in  the  value  of  precious  stones  incident  to  the 
Revolution,  diamonds  being  sold  at  that  period  for  considerably  less 
than  half  their  purchase  money  at  the  present  day.  Thenceforth  the 
House  began,  to  make  rich,  and  especially  diamond  Jewelry,  a  distinc- 
tive feature,  and  to  rapidly  gain  the  reputation,  now  universally  ac- 
corded to  it,  of  the  representative  establishment  in  that  line  on  this  side 
the  Atlantic. 

In  1847,  the  premises  at  259  and  260  having  become  too  small  for 
the  largely  increased  business,  a  move  was  made  to  No.  271,  a  spacious 
building  on  the  corner  of  Broadway  and  Chambers  street,  now  occupied 
by  the  white  marble  structure  of  the  Shoe  and  Leather  Dealers' 
National  Bank. 

In  1850,  a  most  important  addition  to  the  firm  was  made  in  the  in- 
troduction of  Mr.  G.  P.  T.  Reed,  previously  of  Lincoln,  Reed  &  Co., 
of  Boston,  a  House  conspicuous  for  many  years  in  the  Jewelry  trade. 
The  incoming  of  Mr.  Reed  was  the  immediate  occasion  of  an  arrange- 
ment which  has  resulted  most  fortunately  for  Tiffany  &  Co  ,  namely, 
the  establishment  of  a  permanent  branch  of  the  firm  in  Paris.  The 
ofiSices  of  Tiffany  &  Co.  in  Paris  have  been  for  years  located  at  No.  79 
Rue  Richelieu,  and  are  well  known  to  Americans  abroad.  The  advan- 
tages of  a  permanent  Paris  branch  are  too  obvious  to  need  more  than 
a  general  suggestion. 

In  1851,  Tiffany  &  Co.  commenced  the  manufacture  of  Silver  Ware. 
Previously  to  this  day  this  feature  had  been  gradually  assuming  a 
place  in  their  business  since  their  introduction  of  Jewelry,  it  seeming 
to  claim  a  certain  cognate  position  and  interest  It  is  the  distinction 
of  this  House,  that  in  several  of  its  specialities  it  does  a  larger  business 
than    establishments  which    give  exclupive    attention    to    the    same 
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line  of  production.  Of  sterling  Silver  Ware,  Tififany  &  Co.  are,  it  is 
said,  the  largest  manufacturers  in  the  country.  During  the  first  two  or 
three  years  the  maximum  of  men  employed  in  the  production  of 
Silver  for  the  firm  was  fifty.  They  now  have  two  hundred  of  the  most 
skilful  fabricants  to  be  found,  and  use  up  in  the  course  of  the  year 
150,000  ozs.  of  metal.  Their  present  superior  facilities  in  the  way  of 
machinery,  and  the  admirable  organization  of  their  factory,  likewise 
enable  one  man  to  e£fect  the  same  work  which  was  originally  expected 
of  two,  so  that  the  force  employed  is  to  all  purposes  eight  fold  that  of 
the  commencement  of  the  manufacture.  This  extensive  production  en- 
tails an  extraordinary  investment  not  only  of  capital,  but  also  of  taste  and 
observation.  Many  of  the  productions  of  this  department  are  indeed 
chefs  d^osuvre.  For  years  all  the  prizes  of  the  New  York  Tacht  Club 
have  been  made  by  Tiffany  &  Co.  Nearly  all  the  magnificent  Race 
Cups  that  are  yearly  contended  for  throughout  the  country  have  had 
the  same  origin  ;  and  specimens  of  the  ability  of  the  House  in  this  line 
may  be  met  with  in  China,  the  Sandwich  Islands,  and  in  fact  wherever 
sporting  liberality  requires  such  splendid  guerdons.  The  rich  case 
of  Silver  exhibited  by  this  firm  in  the  Paris  Exposition,  designed 
rather  to  illustrate  the  sensible  elegance  of  American  domestic  life 
than  to  challenge  comparison  with  the  enormous  show-pieees  of  old 
world  production,  is  a  notable  exponent  not  only  of  the  art  resources 
of  the  establishment,  but  likewise  of  the  excellent  taste  of  its  patrons. 

In  1852  the  firm,  having  previously  to  some  extent  imported  fine 
French  Chandeliers,  commenced  the  manofacture,  for  which  it  is  now 
so  well  known,  of  Bronze  Gas  Fixtures.  The  material,  which  is  the 
same  quality  of  bronze  used  by  the  Parisian  founders  of  art-pieces, 
and  the  excellence  of  the  workmanship  bestowed  upon  their  produc- 
tion, while  they  render  the  Gas  Fixtures  of  Tiffany  &  Co.  more  ex- 
pensive, at  the  same  time  produce  articles  of  much  greater  artistic 
merit  and  durability  than  are  the  ordinary  fixtures.  As  a  branch  of 
the  firm's  manufacturing,  this  enterprise,  though  requiring  an  insignifi- 
cant number  of  fabricants  in  comparison  with  the  Silver  and  Jewelry 
departments,  has  a  fair  claim  to  share  with  them  in  the  general  result 
of  improving  the  country  aesthetically. 

Since  1858,  the  facilities  of  the  establishment  for  the  proper  execn- 
tion  of  the  elegant  designs  of  its  artists  have  been  so  much  enhanced, 
and  have  found  so  decisive  public  indorsement,  that  the  firm  at  that 
date  ceased  importations  in  that  line.  A  distinguishing  merit  of  the 
home  production  is,  that  a  design  for  the  fixtures  of  a  gentleman's 
dwelling  can  be  patented  by  the  House,  and  thus,  should  the  order  so 
specify,  remain  actually  unique  in  style  and  finish.  General  experience 
97 


186  BEMARBLA3LE  MANUFACTORIES  IN  NEW  YORK. 

of  the  BroDze  Chandeliers  of  TiffaDj  &  Co.  demonstrates  likewise  an- 
other merit  quite  creditable  to  American  workmanship — that  they  are 
much  more  exactly  and  durably  constructed  than  the  foreign  pro- 
ductions. 

The  Bronze  Department  of  Tiffany  &  Co.  does  not  however  simply 
relate  to  Gas  Fixtures.  The  importation  of  objects  of  art  in  this  rich 
metal  was  one  of  the  first  results  of  their  European  trips.  Liberal 
encouragement  to  what  was  then  rather  a  novel  venture,  soon  made  the 
seasonable  invoices  so  considerable  as  to  become  a  distinct  feature,  and 
after  a  while  to  attain  the  dignity  of  a  department  in  itself.  For  some 
years  the  Bronze  Gallery  of  Tiffany  &  Co.,  constantly  replenished  by 
the  receipt  of  the  very  choicest  productions  of  French  and  other  foreign 
articles,  has  furnished  a  more  general  assortment  than  any  even  in  the 
old  world.  As  a  resort  for  artists  and  connoisseurs,  as  well  as  for  the 
art-emulating  public,  it  is  deservedly  one  of  the  attractions  of  the 
metropolis. 

In  1854,  the  business  of  the  firm  had  so  far  exceeded  the  pre- 
scribed space  of  271,  though  the  whole  of  the  building  was  in  use,  as 
to  make  another  move  unavoidable.  This  time  the  change  of  location 
was  so  great  as  to  startle  even  the  most  ambitious  advocates  of  **  up- 
town" progress.  A  structure,  at  that  day  of  unique  elegance,  and  even 
now  one  the  most  ornate  specimens  of  New  York  business  architecture, 
had  been  erected  for  the  firm  at  550  Broadway.  The  new  store  was 
five  stories  in  height,  with  basement  and  sub-cellar,  covering  an  area 
of  thirty-five  feet  front  by  one  hundred  feet  depth.  Perhaps  the  best 
commentary  on  the  foresight  of  those  who  prognosticated  evil  from  the 
change,  is  the  fact  that  in  1861  the  necessities  of  stock  and  trade 
obliged  the  firm  to  secure  the  adjoining  store.  No.  552.  The  premises 
of  Tiffany  &  Co.  now  have  a  frontage  of  sixty-five  feet,  and  are  much 
larger  than  those  of  any  similar  establishment  in  the  world. 

As  dealers  in  Precious  Stones,  the  reputation  of  the  House  became 
superlative  soon  after  its  move  to  its  new  quarters.  Having  the 
unique  advantage  of  a  permanent  Paris  office,  with  a  resident  partner 
in  the  person  of  Mr.  Reed,  its  capabilities  for  the  purchase  of  gems 
were  unequalled.  It  is  not  unusual  to  see,  in  the  cases  of  the  establish- 
ment, jewels  of  extraordinary  size  and  purity,  to  which  historic  associa- 
tion lends  the  indefinable  charm,  that  can  be  imagined,  though  it  may 
not  be  materially  estimated.  Tiffany  &  Co.  have  been  the  instruments 
of  transferring  not  a  few  Royal  and  Princely  Jewels  to  Republican 
possessors.  Some  years  ago  they  purchased  in  Paris  the  well  authenti- 
cated zone  of  diamonds  once  worn  by  the  hapless  Marie  Antoinette. 
During  the  year  186T,  at  the  sale  of  the  magnificent  collection  of 
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jewels  of  the  Hungarian  Prince  Esterhazy,  they  were  likewise  among 
the  largest  buyers,  their  purchases  approximating  to  one  hundred 
thousand  dollars.  The  romance  of  Jewelry,  it  will  thus  be  seen,  is  not 
to  be  disregarded,  though,  in  this  instance,  it  is  incidental  to  the  more 
practical  view  of  the  way  an  American  firm  is  enabled  to  cater  to  the 
tastes  of  its  patrons. 

At  a  very  early  date  in  the  progress  of  their  Jewelry  trade.  Tiffany 
&  Co.  became  manufacturers.  A  repair  shop  was  in  fact  almost  an 
immediate  necessity.  After  a  while,  as  the  House  gained  a  reputation 
in  that  line  of  business,  designers,  diamond-setters,  etc.,  became  requi- 
site. By  such  advances,  from  so  small  a  beginning,  has  grown  up 
perhaps  the  most  extensive  establishment  engaged  in  the  prodtKtion 
of  what  is  known  as  standard  or  eighteen-carat  Jewelry  in  the  United 
States.  The  number  of  workmen  employed  in  all  the  Jewelry  manu- 
facture of  the  House  is  rarely  less  than  two  hundred  ;  and  during  th6 
holiday  season  is  considerably  larger.  The  difficulties  incident  to  the 
collection  of  such  a  force  of  skilled  mechanics,  which  comprises  dia- 
mond-setters, link  and  chain  makers,  enamellers,  modellers,  chasers, 
engravers,  polishers,  etc.,  are  very  great,  requiring  energy  and  judg- 
ment as  well  as  capital  in  an  unusual  degree.  None  but  articles  of 
the  standard  purity  of  metal  (eigh teen-carat  gold,  the  proportion  best 
adapted  for  richness  of  appearance  and  lasting  wear),  are  permitted  to 
leave  the  shops  of  Tiffany  &  Co. ;  and  the  quality  of  finish  is  equally 
regarded,  it  being  a  positive  business  rule  that  all  productions  shall  be 
of  guaranteed  excellence.  Connected  with  both  the  Jewelry  and 
Silver  Ware  departments  of  the  House,  and  equally  essential  to  each, 
is  the  extensive  Designing  room.  The  enterprise  of  Tiffany  &  Co.  has 
judiciously  secured  the  most  capable  artists  in  their  line  of  manufac- 
ture, and  with  a  kindred  liberality  of  foresight  organized  this  important 
feature  so  perfectly,  that  the  designer  has  constantly  at  his  hand  the 
published  Art  Treasures  of  the  world,  no  cost  being  spared  to  procure 
the  freshest  authorities  in  the  way  of  theory  or  illustration.  The 
variety  of  uses  to  be  subserved  by  such  a  feature  is  very  great,  the 
growing  fastidiousness  of  public  taste  constantly  requiring  something 
out  of  the  common  in  the  wide  range  from  signet-rings  to  diamond 
parures^  or  from  silver  christening- cups  to  the  stately  decorative 
cpp.rgnes.  A  Monogram,  deftly  and  quaintly  arranged  for  the  leaves 
of  a  lady's  fan  ;  an  emblematic  Bronze  Gateway  to  a  Tomb  in  the  City 
of  Mexico;  a  sculptured  Race  Prize  for  the  Hong  Kong  course;  a 
Class  Ring  for  the  West  Point  graduates ;  a  silver  Wedding  Memo- 
rial ;  an  Album  Cover,  to  comprise  an  instance  of  every  Mineral  and 
Stone  from  New  York  Bay  to  the  Golden  Gate  ;  a  Badge  for  an  Army 


188  REMARKABLE  MANUFACTORIES  OF  NEW   TOEK. 

Corps ;  a  Sword  for  a  General ;  a  Medal  for  a  Cable  Layer ;  a  Caoe 
for  a  Judge  ;  and  a  Punch  Bowl  for  an  Alderman ; — however  incon- 
graous  an  assemblage  it  may  be,  is  not,  as  experience  has  shown,  an 
impossible  circumstance  in  the  multiplicity  of  a  day's  calls  upon  the 
resources  of  the  Designing  department. 

The  characteristic  adaptability  of  American  business  houses,  which, 
in  seasons  of  commercial  stagnation,  or  even  civil  rupture,  enables  them 
to  sustain  the  vitality  of  trade  by  fitting  their  powers  to  new  purposes, 
perhaps  just  suggested  by  the  nature  of  the  period,  or  by  transferring 
their  accumulated  capital  to  temporary  channels  entirely  strange  to  the 
country,  was  conspicuously  exemplified  in  the  instance  of  this  firm 
daring  the  recent  war  for  the  Union.  Foreseeing  the  probability  of  a 
prolonged  struggle,  Messrs.  Tiflfany  &  Co.  were  the  first  to  exhibit  to 
the  U.  S.  Quartermaster-General  a  complete  outfit  of  French  Army 
Furniture,  comprising  the  uniform,  the  campaigning  conveniences,  the 
ambulance,  tents,  'etc.  Not  long  after  this,  a  considerable  portion  of 
the  store  at  552  Broadway  was  arranged  as  a  show-room  of  military 
accoutrements.  During  the  continuance  of  the  war,  the  firm  enjoyed 
a  very  large  patronage  for  the  finest  grades  of  military  wares,  and 
indeed  became  the  depot  with  army  men  for  the  choicer  requirements 
of  the  service.  As  the  struggle  progressed,  and  individual  prowess 
brought  one  or  another  new  popular  idol  into  notice,  rich  Presentation 
Swords  became  frequent  circumstances — a  City  or  State  indorsed  its 
hero  with  a  diamond-hilted  Blade — a  Brigade  complimented  its  General 
with  a  pair  of  Gold  Spurs — a.  Regiment  its  Colonel  with  Pistols  of 
ivory  and  silver — or  a  Company  its  Captain  with  a  splendid  Field 
Glass,  escutcheoned  and  inscribed..  In  this  very  considerable  line  of 
patronage  the  artistic  and  manufacturing  facilitiea  of  the  firm  gave 
it  an  essential  superiority.  The  number  of  rich  swords  made  to  order 
is  ascertained,  from  existing  memoranda,  to  be  very  near  six  hundred, 
varying  in  cost  from  fifty  to  two  thousand  five  hundred  dollars.  The 
celebrated  sword  ballot  in  the  great  New  York  Sanitary  Fair  was  sug- 
gested by  Tiffany  &  Co.,  who  presented  one  of  their  finest  productions, 
eventually  awarded  to  General  Grant,  to  the  directors  of  the  charity, 
and  thus  inaugurated  what  has  proved  a  prominent  feature  in  subse- 
quent philanthropies  of  the  kind.  The  artistic  merit  of  several  of  the 
swords  seemed  to  surpass  any  thing  previously  known,  as  if  the 
Genius  of  the  country  had  inspired  the  eye  and  hand  of  the  designer. 
In  addition  to  swords,  the  House  soon  established  a  reputation  for 
Flags  of  the  most  expensive  character,  requiring  the  organization  of 
a  small  corps  of  wood  workers  and  embroiderers.  Every  one  of  the 
Union  States  patronized  the  firm  in  this  line  to  a  greater  or  less  degree. 
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the  Flags  costing  from  one  hundred  to  five  hundred  dollars.  The 
register  shows  that  three  hundred  and  sixty-two  of  .the  most  costly 
style  were  produced,  while  probably  treble  that  number  of  less  expen- 
sive Flags  were  made,  some  States  ordering  for  their  entire  quota. 
During  the  latter  half  of  the  struggle,  individual  and  corps  Badges, 
Medals  of  Honor,  etc.,  came  in  vogue.  The  orders  for  these,  strikingly 
illustrate  the  grandeur  and  nature  of  the  Union  armies.  The  Corps 
Badge  was  of  the  same  design  for*all  grades,  but  of  so  widely  varying 
difference  of  material  and  workmanship  as  to  furnish  the  commander 
with  a  jewel,  and  the  subaltern  with  a  device  suited  to  the  means  of 
each.  In  one  instance  a  General's  Badge,  presented,  reached  the  cost 
of  two  thousand  five  hundred  dollars.  Badges  for  enlisted  men,  on 
the  contrary,  were  made  to  sell  for  twenty-five  cents.  For  a  portion 
of  Sherman's  Grand  Army  twenty-five  thousand  Badges  were  manu- 
factured ;  for  the  Eighteenth  Corps,  ten  thousand,  afterward  increased 
from  time  to  time ;  for  Kilpatrick's  Cavalry,  five  thousand ;  etc.  Since 
the  war,  different  States  have  awarded  their  veterans  Medals  of  Honor, 
the  State  of  Ohio,  as  an  instance,  ordering  twenty  thousand,  of  a 
design  which  is  even  finer  than  the  well-known  Crimean  medal  in  point 
of  execution.  Th^  finest  Medal  ever  bestowed  in  this  country,  in  the 
view  of  connoisseurs,  is  a  recent  production  of  this  firm,  to  the  order 
of  the  State  of  Tennessee,  for  presentation  to  Major-General  Thomas. 
It  is  of  pure  gold,  weighing  exactly  one  pound,  and  in  artistic  excel- 
lence vies  with  the  rarest  specimens  of  the  French  medallist's  skill. 

The  foregoing  resume  of  the  business  career  of  one  of  the  great 
commercial  and  manufacturing  houses  of  the  land,  is  necessarily  inade- 
quate, so  far  as  statistics  are  to  be  regarded,  but  may  be  found  at  least 
suggestive  of  the  resources  of  the  particular  establishment,  and  in  some 
degree  of  the  liberal  encouragement  offered  by  American  progress  and 
refinement  to  those  who  study  such  patronage.  Before  concluding,  we 
may  note  one  feature  which  has  been  adhered  to  by  this  firm  from  its 
commencement  in  its  transaction  with  customers,  the  results  of  which 
have  commended  it  as  most  exemplary  to  the  business  public,  namely, 
the  one  price  system.  The  articles  on  sale,  from  the  cheapest  to  the 
most  costly,  are  all  priced  in  plain  figures,  and  these  prices  are  never 
deviated  from.  As  a  system  of  communication  between  seller  and  pur- 
chaser, this  has  merits  so  obvious  as  to  preclude  the  need  of  illustration. 
But,  were  any  needed,  the  best  illustration  is  furnished  by  the  unvary- 
ing prosperity  of  a  firm  which  has  always  and  strictly  observed  it. 

A  great  Frenchman  says,  that  '*  luxury  is  one  of  the  signs  of  civiliza- 
tion ;"  and,  in  this  view  of  M.  Thiers,  it  is  likewise  safe  to  assume  that 
the  one  result,  of  such  a  House  as  that  we  have  been  describing,  is 
social  and  individual  refinement,  the  offspring  of  civilization. 
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Thf  White  Lead  Companies  of  New  York 

And  Brooklyn  are  the  largest  in  the  United  States.  The  oldest  of 
these  companies,  and  which  may  be  called  the  mother  of  them  all,  is 
the  Brooklyn  White  Lead  Company,  founded  by  David  Leavitt, 
Augustus  Graham,  John  B.  Graham,  and  George  S.  Howland,  who 
associated  themselves  together  in  what  was  then  a  hazardous  enter- 
prise, and  in  June,  1825,  secured  a  corporate  title  nnder  the  general 
manufacturing  law  of  the  State  of  New  York.  At  that  time  chemical 
knowledge  was  in  its  crude  and  experimental  stage,  and  they  encoun- 
tered many  of  the  embarrassments,  losses  and  disappointments  incident 
to  the  imperfect  development  of  American  manufacturers,  especially  in 
those  branches  where  scientific  acquirements  as  well  as  practical  appli- 
cation are  essential  to  success.  Mr.  David  Leavitt  was  elected  the 
first  President  of  the  Board  of  Trustees,  and  has  continued  to  hold  the 
office  uninterruptedly  until  the  present  time,  though  for  more  than 
twenty  years  he  has  retired  from  active  control  of  the  business,  and  for 
the  last  ten  years  or  longer,  has  resided  at  his  country  seat  in  Great 
Barrington,  Massachusetts. 

Augustus  Graham  took  an  active  part  in  promoting  the  business  of 
the  Company,  and  visited  Europe  to  secure  information  and  advance 
the  general  success  of  the  business.  He  continued  to  fill  the  office  of 
Trustee,  and  devoted  much  of  his  time  to  the  manufacturing  depart- 
ment, until  his  death,  on  the  2Tth  of  November,  1861.  John  B.  Graham 
also  retained  an  interest  in  the  business,  and  remained  a  Trustee,  and 
devoted  his  time  to  the  work  until  his  death,  on  the  11th  of  March, 
1863.  By  large  appropriations  of  money  during  their  lifetime,  the 
names  of  the  Messrs.  Graham  were  permanently  identified  with  some 
of  the  most  important  publicf  and  charitable  institutions  of  the  City 
of  Brooklyn  as  their  founders  or  patrons. 

George  S.  Howland  was  one  of  the  early  projectors,  and  retained  an 
active  interest  in  the  manufacturing  department  until  his  death,  which 
occurred  on  the  21st  of  September,  1866,  having  filled  the  office  of 
Secretary  of  the  Board  of  Trustees  for  more  than  forty-one  years. 
Much  of  the  success  of  the  company  was  due  to  his  intelligence  in  all 
the  chemical,  mechanical  and  productive  departments  of  the  business. 

The  Brooklyn  White  Lead  Company's  Manufactory 

Is  located  in  the  Second  Ward  of  the  City  of  Brooklyn,  covering  the 
block  of  land  bounded  by  Front,  Water,  Washington,  and  Adams 
streets,  and  other  adjacent  lands.     The  buildings  are  of  brick,  and  the 
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Works  have  sufficient  capacity  to  produce  three  thousand  tons  of 
Manufactured  Lead  annually,  and  may  readily  be  increased,  though  the 
average  of  production  for  the  ten  years  previous  to  the  late  war  was 
not  fully  up  to  that  quantity.  During  the  four  years  of  the  war  the 
production  was  in  the  neighborhood  of  fifteen  hundred  tons  annually ; 
but  during  the  year  1866  it  increased  until  it  very  nearly  approximated 
the  capacity  of  the  works.  Seven  hundred  and  fifty  tons  of  coal  are 
annually  consumed,  and  about  one  hundred  men  are  employed  in  the 
various  departments. 

The  Works  of  the  company  were  visited  by  a  disastrous  fire  late  in 
September,  1864,  originating  in  the  large  wooden  buildings  covering 
the  corroding  beds,  which  were  entirely  destroyed,  but  fortunately  the 
fire  was  arrested  in  the  main  manufacturing  building  before  the  ma- 
chinery had  received  material  damage.  The  works  were  speedily 
restored,  and  enlarged  in  a  more  permanent  form ;  and  means  for  ex- 
tinguishing fires  hereafter,  should  they  occur  in  the  buildings  or  their 
immediate  vicinity,  have  been  amply  provided. 

Since  the  retirement  of  Mr.  Leavitt  from  the  active  control  of  its 
affairs,  Fisher  Howe,  Esq.,  has  been  the  principal  financial  and  busi- 
ness manager  of  the  company.  Mr.  Howe  is  a  gentleman  of  much 
general  intelligence  as  well  as  experience  in  his  special  department, 
and  is  President  of  the  Association  of  American  Manufacturers  of 
White  Lead.  This  association  now  includes  nearly  all  manufacturers 
of  White  Lead  from  the  raw  material  in  this  country,  and  the  ipter- 
change  of  views  thus  secured  has  resulted  very  beneficially  to  the 
advancement  of  this  important  branch  of  American  industry. 

The  present  officers  of  the  company  are — David  Leayitt,  President; 
Fisher  Howe,  Treasurer;  and  Edward  Leavitt,  Secretary.  The 
principal  office  for  the  transaction  of  business  is  at  89  Maiden  Lane, 
in  the  City  of  New  York. 

The  Union  White  Lead  Manufaoturinq  Company,  which  may  be 
called  an  offshoot  of  the  former,  was  organized  in  1828.  The  Works 
are  located  at  Bridge  and  Front  streets,  in  Brooklyn,  and  cover  twenty- 
three  city  lots.  The  main  building  is  two  hundred  by  two,  hundred  and 
twenty-five  feet,  and  the  establishment  has  a  capacity  for  producing 
about  three  thousand  tons  of  White  Lead  annually. 


John  Jewett  &  Sons'  White  Lead  Works, 

At  Port  Richmond,  on  Staten  Island,  are  the  next  oldest  in  the  vicinity 
of  New  York.     They  were  established  in  1842,  by  the  present  proprie- 
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The  Lhiseed  Oil  Mills  of  New  Tork 

And  Brooklyn  are  the  largest  in  the  United  States.  It  is  estimated 
that  a  capital  of  two  millions  of  dollars  is  employed  in  this  manu- 
facture, and  the  aggregate  production  exceeds  ten  thousand  gallons 
daily.  The  only  one  of  the  companies  and  firms  engaged  in  the 
manufacture  whose  Works  are  located  in  the  city  of  New  York,  is 
that  of. 

The  Judd  iLinteed  and  Sperm  Oil  Company. 

This  Company  are  the  successors  of  Samuel  Judd,  Sons  &  Co.,  who 
succeeded  to  the  business  originally  established  by  J.  &  L.  E.  Bridge, 
in  1836.  At  that  time  the  manufacture  of  Linseed  Oil  in  this  country 
was  in  its  infancy.  American  seed  only  j^as  used,  and  not  more  than 
fifty  bushels  a  day  were  required  to  supply  their  mill.  This  firm  were 
the  first  to  import  seed  from  foreign  countries,  and  their  first  cargo 
was  obtained  in  Sicily.  The  pioneer  vessel  in  this  trade,  now  so  ex- 
tensive and  important,  was  the  "Ship  Hercules,"  Captain  Maddigan, 
owned  by  this  firm,  who  despatched  her  to  Odessa  and  Alexandria, 
and  afterward  to  the  East  Indies,  her  first  voyage  to  Calcutta  having 
been  made  in  1846.  In  1838,  Mr.  Samuel  Judd,  who  for  many  years 
previously  had  been  largely  engaged  in  the  sperm  and  whale  oil  trade, 
relinquished  his  business  to  his  sons-in-law,  Lewis  K.  Bridge  and 
James  F.  Penniman,  under  the  firm  of  Samuel  Judd's  Sons  ;  and  in 
1854,  the  linseed  oi^  business  previously  conducted  by  J.  &  L.  K. 
Bridge  was  added  to  the  business  of  Samuel  Judd's  Sons,  under  the 
firm  of  Samuel  Judd's  Sons  &  Co.,  and  in  1856  became  the  property 
of  the  Judd  Linseed  and  Sperm  Oil  Company,  incorporated  in  that 
year  under  the  general  manufacturing  law  of  the  State  of  New  York. 

The  Works  of  this  company,  located  on  Cherry  and  Grand  streets, 
have  been  greatly  enlarged  since  they  were  originally  established. 
They  now  consist  of  two  buildings,  covering  the  greater  part  of  a  lot 
two  hundred  and  fifty  feet  by  one  hundred  feet.  The  machinery  is 
propelled  by  three  steam  engines,  two  of  eighty  and  one  of  fifty  horse 
power,  and  has  a  capacity  for  crushing  two  thousand  bushels  of  seed 
and  producing  four  thousand  gallons  of  Linseed  Oil  a  day.  About 
one  hundred  hands  are  employed  in  their  different  departments. 

Since  1863,  Mr.  James  F.  Penniman,  an  old  merchant  of  New 
York,  has  been  President  of  the  company.  Mr.  Penniman  came  from 
Albany  to  New  York  in  1830,  and,  as  before  stated,  was  for  many 
years  associated  with  Mr.  Judd  in  the  sperm  and  whale  oil  trade. 
He  is  a  gentleman  of  large  capital  and  business  experience,  and 
affable  manners. 
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Thomas  Bowe  &  Sons*  Linseed  Oil  Manufitctory 

Is  located  in  Brookljo,  and  covers  aboat  one  acre  of  ground,  bounded 
by  the  East  River,  Marshall,  John,  and  Plymouth  streets.  In  con- 
nection therewith  is  a  pier,  extending  into  the  river  nearly  three  hun- 
dred feet,  which  was  built  by  themselves  for  the  convenience  of  the 
works.  The  machinery  is  propelled  by  an  engine  of  one  hundred  and 
twenty-five  horse  power,  and  has  a  capacity  for  producing  about  four 
thousand  gallons  of  Linseed  Oil  per  day. 

Mr.  Thomas  Rowe,  the  founder  of  this  firm,  is  probably  the  oldest 
manufacturer  now  actively  engaged  in  the  business.  He  commenced 
life  as  a  merchant,  but  embarked  in  iron  founding  in  1834.  While  thus 
engaged,  he  became  interested  in  experiments  as  to  the  adaptability 
of  the  screw,  lever  and  toggle-joint  power  for  the  pressing  of  oleagi- 
nous seeds  and  other  substances,  which  resulted  in  the  construction 
of  a  novel  Hydraulic  Press  for  the  same  purposes,  and  its  success 
induced  him  to  engage  in  the  manufacture  of  Linseed  Oil.  Previous 
to  this  invention,  it  is  believed  that,  with  one  exception,  the  screw, 
lever  and  wedge  were  the  only  mechanical  powers  employed  in  this 
country  for  the  extraction  of  vegetable  oils.  During  his  business 
experience  he  has  obtained  three  different  patents  for  valuable  im- 
provements in  the  machinery  employed  in  the  manufacture,  and  is 
deservedly  entitled  to  a  place  amoug  those  ingenious  men  who  have 
rendered  an  important  service  to  their  profession. 

Messrs.  Rowe  &  Sons  import  most  of  the  Linseed  used  by  them 
direct  from  the  East  Indies,  and  their  Oil  has  maintained  an  unsur- 
passed reputation  in  the  American  market  for  a  quarter  of  a  century. 

Mr.  Rowe  has  recently  been  elected  President  of  the  American 
Linseed  Association,  a  highly  respectable  and  influential  body,  com- 
posed of  merchants,  manufacturers  and  brokers  interested  in  the  Lin- 
seed trade. 

Campbell  &  Thayer's  Linseed  Oil  Works 

Are  probably  the  largest  in  the  United  States.  They  are  located  in 
Brooklyn,  and  cover  an  area  of  about  thirty  thousand  square  feet  of 
ground.  The  machinery  is  propelled  by  an  engine  of  two  hundred 
horse  power,  and  has  a  capacity  for  producing  from  five  to  six  thousand 
gallons  of  Oil  per  day. 

This  firm  was  established  in  1853  by  its  present  members,  George 
W.  Campbell  and  Oeobqs  A.  Thateb,  who  have  been  associated  to- 
gether for  fourteen  years  without  change  or  interruption.  They  import 
most  of  the  seed  they  consume  direct  from  the  East  IndieSi  and  their 
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agents  abroad  are  instracted  to  give  particular  attention  to  its  parity, 
upon  which  the  quality  of  the  oil  produced,  especially  for  decorative 
painting,  so  much  depends.  It  is  unfortunately  the  case  that  much  of 
the  seed  that  comes  to  the  American  market  is  intermixed  with  that  of 
other  oleaginous  plants  that  have  grown  up  with  the  flax,  and  which 
does  not  possess  the  same  drying  character  as  the  latter,  and  coDse- 
qnently  the  product  is  seriously  impaired.  American  seed  is  also  used 
by  this  firm  when  it  can  be  obtained  in  quali^  that  will  accord  with 
their  rigid  standard. 

Besides  these,  John  Jewett  &  Sons  have  a  Liuseed  Oil  Manufactory 
in  connection  with  their  White  Lead  Works  at  Port  Richmond,  on  Staten 
Island.  The  main  building  is  of  brick,  one  hundred  and  thirty  feet 
long  by  thirty-six  feet  wide,  and  three  stories  high.  The  present  ca- 
pacity of  the  Works  is  about  twelve  hundred  gallons  of  Linseed  Oil 
a  day,  but  with  the  new  machinery  now  being  introduced,  this  will  be 
probably  doubled. 

Egbert  Y)olgate  &  Co.,  as  before  stated,  have  a  Linseed  Oil  Mill  in 
connection  with  their  White  Lead  Manufactory  in  Brooklyn. 


The  Bluhwick  Chemical  Works— H.  Kalhfleisch  ft  Sent, 

Situated  in  the  Eastern  District  of  Brooklyn,  a  few  miles  from  New 
York,  are  among  the  most  important  and  extensive  Chemical  manufac- 
tories in  the  United  States.  The  Works  are  composed  of  numeroufit 
buildings  of  various  sizes,  the  largest  being  from  one  hundred  and  sixty* 
to  two  hundred  feet  in  length,  and  from  sixty  to  seventy  feet  in  width. 
Among  them  is  a  Glass  House  and  Pottery,  in  which  are  made  all  the 
Ketorts  and  Bottles  used  in  manufacturing  and  packing  the  Acids  and 
other  products  of  the  Chemical  Department.  The  whole  group  of 
structures,^  with  their  extended  walls,  spacious  roofs,  and  lofty  chim- 
neys, covers  an  area  of  over  five  acres,  and  presents  an  imposing  ap- 
pearance even  at  a  distance.  The  interior  appointments  and  equipments 
are  of  a  character  corresponding  with  the  extent  of  the  buildings.  One 
of  the  chambers,  for  manufacturing  Sulphuric  Acid,  i^  two  hundred 
and  seventeen  feet  long  by  fifty  feet  wide,  no  doubt  the  largest  in  exist- 
ence, and  is  a  model  in  every  particular.  Among  the  noticeable  objects 
that  attract  the  attention  of  visitors,  are  three  Platina  Stills,  imported 
from  France,  at  a  cost  of  about  fifteen  thousand  dollars  each. 
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The  products  of  these  Works  include  a  gFeat  Dumber  of  those  arti^ 
cles  recogoized  as  standards  in  the  commerce  of  the  world.  Of  Snl* 
phuric  Acid  they  have  a  capacity  for  producing  three  hundred  thousand 
pounds  weekly,  and  of  Muriatic  Acid,  about  three  hundred  and  fifty 
carboys  weekly.  Besides  these,  they  manufacture  Aquafortis,  Muriate 
of  Tin,  Strong  Ox.  Muriate  Tin,  Soda  Ash,  Aqua  Ammonia,  Tin 
Chrystals,  Nitrate  of  Iron,  Sulphate  of  Zinc,  and  other  officinal  chem- 
icals. The  firm  employ  constantly  from  seventy  to  eighty  workmen, 
for  whom  they  have  provided  comfortable  dwellings  in  the  vicinity  of 
the  Works.  The  Office  and  Salesrooms  are  in  the  City  of  New  York, 
at  the  corner  of  Pulton  and  Cliflf  streets. 

The  House  of  Martin  Kalbfleisch  &  Sons  was  established  by  the 
present  senior  partner  in  1829,  and  under  his  judicious  and  successful 
management  has  attained  its  present  commercial  importance  and  emi- 
nence. As  his  four  sons,  Frederick  W.,  Charles  H.,  Albert  M.,  and 
Franklin  H.  Kalbfieisch  became  of  sufficient  age,  they  were  taken  into 
partnership,  and  are  now  relieving  their  father  of  the  greater  part  of 
the  details  and  hard  work  incident  to  the  business.  With  a  long  and 
thorough  practical  training  in  the  pursuit  in  which  they  are  engaged, 
they  unite  those  qualities  of  integrity  and  capability  which  have  gained 
for  them  the  confidence  both  of  the  community  in  which  they  reside 
and  of  the  multitude  of  patrons,  at  home  and  abroad,  with  whom  they 
have  correspondence. 

Hon.  Martin  Kalbfleisch,  the  founder  of  this  House,  was  bom  in 
Holland,  and  has  always  exhibited  the  characteristic  traits  of  industry, 
enterprise,  and  love  of  liberty  traditional  to  his  native  land.  Coming 
to  this  country  when  young,  he  engaged  in  a  business  that  calls  for 
Aiore  than  ordinary  mental  acquirements,  and  conducted  it  with  such 
^success  that  he  has  attained  a  prominent  social  position,  an  eminent 
name  in  the  commercial  world,  and  political  distinction.  Kindly  and 
affable  in  his  manners,  a  liberal  contributor  for  the  relief  of  suffering, 
just  to  his  employees,  his  qualities  have  been  recognized  by  his  neigh- 
bors and  fellow-citizens,  who  have  entrusted  him  with  public  as  well  as 
private  Interests  and  conferred  upon  him  civic  and  other  honors.  He 
has  held  many  important  offices,  from  the  less  important  to  the  highest 
in  the  city  where  be  resides.  In  1861,  and  again  in  1867,  he  was 
ehosen  Mayor  of  Brooklyn,  receiving  many  yotes  from  his  political 
opponents,  in  consideration  of  his  known  practice  of  pursuing  what  he 
esteems  to  be  right,  and  a  universal  oonfidence  in  the  purity  of  his 
purposes. 

Before  his  term  of  office  had  expired,  he  was  elected,  in  1862,  by  an 
overwhelming  majority,  RepresentaUre  to  the  National  House  of  Repre- 
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sentatives  from  his  Congressional  District.  As  evidence  of  bis  personal 
popularity,  it  may  be  mentioned  that  upon  this  occasion  the  majority 
of  votes  cast  for  him  exceeded  the  entire  number  given  to  his  unsuc- 
cessful competitor. 

His  residence  is  near  the  Works  in  Brooklyn,  and  is  one  of  the  most 
magnificent  and  beautiful  in  the  city.  Although  not  retired  from  busi- 
ness entirely,  he  has  the  wisdom,  in  his  advancing  years,  to  rest 
somewhat  on  his  well-earned  laurels,  and  to  leave  the  details  of  the 
great  establishment  to  his  enterprising  and  active  junior  partners. 


The  Hew  Tork  Dye-Wood  Hills, 

Of  which  James  L.  Harway  &  Co.,  of  27  Cliff  Street,  New  York 
City,  are  the  proprietors,  erected  at  Green  Point,  L.  I.,  during  1866 
and  1867,  are  the  most  complete,  costly  and  extensive  Works  of  the 
kind  in  the  United  States  or  Europe.  The  main  building  is  one  hun- 
dred and  forty  feet  in  length,  eighty  feet  wide,  and  four  stories  high  ; 
connected  with  this  is  a  two-story  structure  one  hundred  and  thirty- 
six  feet  long  and  thirty-six  feet  in  width.  The  machinery  for  cutting 
and  grinding  Dye- Woods,  and  for  making  extracts,  the  engines,  and 
all  the  internal  arrangements,  are  of  the  most  modern  and  approved  de- 
scription, and  on  a  scale  corresponding  with  the  extent  of  the  buildings. 
Their  storage  yard,  with  a  capacity  for  storing  ten  thousand  tons  of 
Dye- Woods,  is  covered  with  a  net-work  of  railroads,^  facilitating 
greatly  the  rapid  receipt  and  discharge  of  their  unmanufactured  and 
manufactured  products. 

The  firm  of  James  L.  Harway  &  Co.  are  the  successors  of  William 
Partridge  &  Son,  who  commenced  the  business  in  1798,  and  conse- 
quently were  the  oldest  as  well  as  one  of  the  largest  houses  in  the 
Dye-Wood  trade.  In  the  course  of  their  business  career,  this  firm 
contributed  essentially  to  the  constantly  increasing  excellence  of  Ame- 
rican fabrics  by  providing  manufactories  at  all  times  with  Dyes  of 
superior  quality,  and  introducing  to  their  notice,  from  time  to  time, 
new  and  valuable  substances,  which  have  since  become  articles  of 
large  consumption. 

The  present  firm  is  composed  of  James  L.  Harway,  formerly  a  co- 
partner with  Mr.  Partridge,  Joseph  C.  Baldwin,  and  John  W.  Har- 
way, who  were  originally  clerks  in  the  old  house.  All  of  the  partners 
have  a  practical  and  minute  acquaintance  with  the  details  of  their 
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business,  and  are  proficient  judges  of  the  articles  which  thej  manu- 
facture  and  import.  Messrs.  Harway  &  Co.  hare  an  established 
trade  of  vast  extent,  reaching  not  ohly  to  all  parts  of  this  country, 
but  to  Europe  and  the  East  Indies,  and  this  fact  is  evidence  of  their 
integrity  and  honorable  dealing,  which,  conjoined  with  their  experience 
and  qualifications,  afford  the  best  guarantee  to  buyers  that  their  pur- 
chases will  be  such  as  represented. 

Messrs.  Harway  &  Co.  are  now  giving  special  attention  to  liie 
manufacture  of  Extract  of  Logwood, — a  Dye  of  large  consumption 
both  in  the  United  States  and  Europe. 


The  Bishop  Ontta  Percha  Company's  Works, 

Located  at  Nos.  208,  210,  and  212  East  Twenty-fifth  street,  in  the 
City  of  New  York,  is  the  only  establishment  in  the  United  States  for 
manufacturing  pure  Outta  Percha  OoodSf  especially  Submarine  Tele- 
graph Cables,  and  Telegraph  and  Electric  Wires  coated  and  insulated 
with  Gutta  Percha.  The  Factory  is  a  very  fine  one,  and  supplied 
with  a  great  variety  of  novel  machinery.  The  work  is  chiefly  done  by 
machinery,  nevertheless  from  seventy  to  eighty  persons  are  required 
and  employed. 

Gutta  Percha,  of  which  large  quantities  are  consumed  in  this  manu- 
factory, is  the  gum  or  sap  of  the  Gutta  Tree,  which  grows  in  forests  in 
and  around  the  Indian  Archipelago,  Borneo,  Ceylon,  etc.  It  was  first 
discovered  hj  Dr.  Montgomery,  in  1822,  during  his  residence  at  Singa- 
pore, in  the  East  Indies ;  and  the  first  introduction  of  it  into  England 
was  made  by  him  in  1842,  since  which  time  it  has  become  a  perma- 
nent article  of  commerce,  being  now  imported  into  England  and 
the  United  States  to  the  extent  of  several  thousand  tons  annually. 
The  first  importation  of  it  into  the  United  States  was  made  by  William 
S.  Wetmore,  now  deceased,  in  the  year  1847.  Mr.  Wetmore  was  then 
engaged  in  the  trade  with  the  East  Indies,  and  brought,  direct  from 
Singapore,  twenty-five  thousand  pounds  of  Gutta  Percha  for  Mr. 
Samuel  T.  Armstrong,  who  had  just  returned  from  London  bringing 
with  him  the  four  original  patents  granted  in  1845,  in  England,  for  the 
working  and  using  of  Gutta  Percha  in  all  possible  forms  then  known. 
Two  of  these  patents  were  registered  in  the  Patent  OflBce  of  this 
country,  and  constitute  the  basis  on  which  Mr.  Armstrong,  and  his 
successor,  Samuel  C.  Bishop,  operated  for  many  years  without  inter- 
ference. 
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The  commercial  ases  of  Gatta  Percha  are  already  important,  and 
increasing  with  the  progress  of  invention.  As  an  insulator  of  tele- 
graphic wire,  or  cables,  to  be  used  under  water,  it  has  proved  to  be  the 
best  article  that  has  yet  been  discovered  for  the  purpose.  In  the  year 
1846,  Dr.  Werner  Semens  made  the  first  experiment  to  isolate  the 
conducting  wire  by  means  of  an  envelope  of  gutta  percha,  and  in  the 
subsequent  year  the  Prussian  Government  ordered  thirteen  hundred 
and  eighty  American  miles  of  this  wire  to  be  laid  down  under  the 
streets  of  Berlin.  Subsequently,  many  submarine  and  subterranean 
lines  were  made  from  Gutta  Percha  Insulated  Wire,  and  it  has  been 
used  from  that  time  to  the  present  with  entire  success. 

The  first  Submarine  Telegraph  Cable  ever  made  in  the  world, 
insulated  with  Gutta  Percha,  was  made  by  Samuel  T.  Armstrong  and 
Lorenzo  Higgins,  in  the  City  of  New  York,  in  May,  1848,  and  laid 
across  the  North  River  for  the  Magnetic  Telegraph  Company. 

Gutta  Percha  possesses  the  rare  quality  of  resisting  the  action  of 
almost  every  kind  of  acid,  and  as  a  substitute  for  lead,  and  other  metals 
liable  to  corrosion  or  poison,  it  is  recommended  as  an  invaluable  article 
for  Pure  Water  Pipe.  It  is  used  also  for  Surgical  Splints,  being  easily 
moulded  and  shaped  to  the  Iknb  ;  and  by  hatters,  as  a  useful  material 
to  insert  between  the  outside  and  the  lining,  making  a  glue  that  causes 
the  two  parts  to  adhere,  and  at  the  same  time  renders  the  hat  or  cap 
impervious  to  perspiration,  and-  water-proof.  The  Artificial  Flower 
makers  use  Gutta  Percha  for  making  the  leaves,  winding  the  stems, 
and  putting  the  flowers  together ;  and  the  Bishop  Gutta  Percha  Com- 
pany mould  it  into  Bottles,  Pitchers,  Photograph  Dishes,  etc. 

Samuel  C.  Bishop,  the  General  Agent  of  the  Company,  is  one  of 
the  pioneers  in  this  manufacture  in  the  United  States.  In  1848  he 
entered  the  employ  of  Mr.  Armstrong,  who  has  been  mentioned  as  the 
first  person  in  this  country  who  applied  and  used  Gutta  Percha  in 
coating  telegraph  wire,  and  in  1853  succeeded  him  in  the  business 
which  he  had  established.  He  has  maintained  an  uninterrupted  con- 
nection with  the  manufacture  from  that  time  to  the  present.  Mr. 
Bishop  is  also  a  pioneer  in  introducing  the  **  eight  hour  system"  in  the 
city  of  New  York  ;  and  as  a  testimonial  of  their  regard,  his  employees 
presented  him,  on  New  Year's  Day,  1866,  a  handsome  silver  pitcher, 
inscribed,  ''  For  being  the  Inaugurator  of  the  Eight  Hour  System  of 
Labor  in  the  United  States."  In  his  address  on  that  occasion  he 
remarked  : — 

*'  And  now,  my  friends,  one  word  about  the  Eight  Hour  System,  of  which 
you  have  been  pleased  to  call  me  **  the  originator."  In  this  city  we  were  the 
first  to  put  it  to  practical  test  in  our  factory,  and  I  believe  (except  to  talk 
of  it)  we  were  "  the  originators"  in  fact ;  and  we  have  not  had  any  reason  to 
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regret  its  adoption ;  and  we  shall  continne  it,  whether  Congress  makes  it  a 
law  or  not.  As  a  matter  of  right  and  justice  to  the  working  man,  there  can 
be  no  doubt  about  it;  and  as  a  matter  oi  policy  for  the  employer,  it  is  equally 
clear. 

''  Why  should  you  be  compelled  to  work  ten  to  twelve  hours  a  day,  when 
the  greater  part  of  the  community  labor  only  about  six  hours  ?  The  drones 
and  consumers  in  the  city  of  New  York  amount  to  many  thousands — men 
who  do  not  earn  a  penny  from  their  birth  to  their  death — men  who  are  ex- 
clusively consumers,  and  who  live  for  their  own  selfish  gratification  only,  and 
are  of  no  use  to  any  one.  Another  class  are  those  who  labor  with  their 
brains  and  money,  and  who  do  much  good  in  the  community.  But  they  do 
not  work  over  six  hours  a  day  generally.  There  is  still  another  class  who 
occupy  various  situations,  as  bankers,  brokers,  clerks,  etc.,  in  the  community, 
who  work  about  five  hours  a  day  only. 

"  Why,  then,  should  the  only  real  producers  in  the  country — the  strictly 
laboring  men — the  bone  and  sinew  of  the  nation — the  men  to  whom  the 
country  is  indebted  for  its  life  as  a  nation,  and  to  whom  it  will  be  indebted 
for  the  maintenance  of  its  financial  integrity,  and  for  the  means  to  pay  off 
the  large  national  debt,  incurred  for  war  purposes — why  should  they  be 
obliged  to  devote  twenty-five  per  cent,  more  of  their  time  to  labor  than  any 
other  class  in  the  community — why,  except  that  labor  has  not  had  its  fair 
share  of  representation  and  influence  m  the  community  with  capital,  and  has 
had  to  submit  to  any  rules  the  employer  might  establish  ?  This  should  not 
be  so.  Capital  and  labor  should  go  hand-in-hand,  as  they  are  essential  to 
each  other." 


Thomas  Otis  LeRoy  &  Co.*s  Shot  and  Lead  Works 

Are  among  the  most  noteworthy  of  the  many  interesting  manufacturing 
establishments  in  the  city  of  New  York.  They  belong  to  a  class  of 
manufactories  of  which  there  are  but  few  in  this  country,  and  for  the 
noTelty  of  their  machinery  and  the  combination  of  science  and 
practical  skill  exhibited  in  the  management,  are  not  surpassed,  it  is 
believed,  by  any  in  the  world. 

The  works  comprise  two  distinct  manufactories,  located  in  different 
parts  of  the  city,  with  a  separate  salesroom,  twenty-five  by  seventy-five 
feet,  at  No.  64  Bast  Thirteenth  street.  The  Shot  Tower  is  situated  on 
part  of  a  block,  consisting  of  thirty-two  lots  of  ground  owned  by  the 
firm,  and  extending  from  Fifty-third  to  Fifty-fourth  street  on  the  East 
River.  This  property  has  a  water  front  of  two  hundred  and  fifty  feet, 
with  forty  feet  depth  of  water,  being  navigable  for  the  largest  craft,  and 
supplying  shipping  facilities  unsurpassed  by  any  site  on  the  East 
River.  The  Tower  is  a  magnificent  structure,  octagonal  in  shape,  one 
hundred  and  fifty  feet  high,  thirty-three  feet  in  diameter  at  the  base, 
and  twelve  feet  at  the  top,  with  walls  that  are  four  feet  in  thickness  at 
the  lower  floor.  The  prospect  from  its  summit  is  a  very  fine  one, 
overlooking,  as  it  does,  BlackwelPs  Island,  and  commanding  an  unob- 
structed view  of  Astoria,  Ravenswood,  Hunter's  Point,  Greenpoint  and 
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Brooklyn.  The  principal  manufacturing  operations  however  are  carried 
on  in  the  buildings,  261  and  263  Water  street,  which  are  four  stories  in 
height,  fifty  fe^t  wide  and  one  hundred  feet  deep.  It  is  in  these  buildings 
that  their  celebrated  Eagle  Brand  Shot  are  manufactured  by  an  entirely 
new  process.  Ordinary  shot  are  made  by  being  dropped  from  the  top 
of  a  lofty  Tower,  some  two  hundred  and  forty  feet,  but  in  their  descent 
they  acquire  such  a  momentum  that  many  of  the  pellets  flatten  from 
the  force  with  which  they  strike  the  receiver.  In  LeRoy's  factory  the 
shot  are  dropped  but  a  short  distance,  and  are  buoyed  up  in  their  descent 
by  a  current  of  cold  air  which  retards  their  fall  to  an  extent  sufficient  to 
prevent  their  flattening,  and  renders  them  almost  perfectly  spherical 
drops. 

In  these  buildings,  also,  there  is  a  great  variety  of  novel  machinery  for 
manufacturing  Lead  and  Tin  Pipe  by  Hydraulic  pressure,  and  a  Sheet 
Lead  Rolling  Mill  that  produces  Sheet  Lead  of  a  quality  that  cannot 
be  surpassed.  The  pipe  machines  have  a  hydraulic  capacity  of  six 
hundred  tons,  and  are  the  only  ones  by  which  pipe  can  be  made  from  the 
first  pressure,  and  by  which  Tin  and  other  hard  metals  can  be  snccessAilly 
worked.  Their  pipe  machines  are  of  the  Cornell  patent,  with  the 
improvements,  of  which  Messrs  LeRoy  &  Co.  are  sole  proprietors. 
Formerly  they  used  a  long  core  in  the  end  of  the  Hydraulic  Ram,  but  ex- 
perience taught  them  that  by  this  process,  owing  to  vibration,  true 
centres  were  impracticable.  They  then  abandoned  it  and  adopted  the 
Cornell  plan,  which  places  the  core  in  the  bottom  of  the  Cylinder,  with 
the  Lead  around  it  acting  as  a  support,  and  as  the  Lead  only  is  In 
motion  at  the  point  of  pressure,  the  balance  being  in  a  quiescent  state, 
there  is  no  possible  chance  for  the  core  to  waver,  but  the  pipe  has  a 
perfectly  true  centre,  and  is  of  uniform  strength  throughout.  The  pipe 
is  in  oontinuous  lengths,  from  one  eighth  of  an  inch  to  six  inches 
calibre,  and  is  entirely  free  from  flaws,  splits  and  all  other  imperfec- 
tions. The  vast  superiority  of  the  methods  employed  in  this  manufac- 
ture over  the  old  fashioned  processes  hsA  so  stimulated  the  demand, 
that  though  the  firm  produced,  in  1866,  eight  millions  of  pounds,  they 
have  been  compelled  to  duplicate  their  machinery,  and  are  now  pro- 
ducing a  proportionately  larger  amount. 

The  works  were  established  by  Thomas  Otis  LeRoy,  in  1846. 
Among  his  earliest  experiments,  was  the  plan  which  has  been  recently 
revived  of  lining  Lead  pipe  with  Tin,  but  after  prolonged  investigation 
he  abandoned  it.  He  found  that  the  Tin  coating  contracts  or  shrinks 
more  than  the  Lead  exterior,  that  from  the  unequal  temperature  at 
which  the  metals  melt,  the  fusion  is  not  perfect,  and  that  the  Tin  lining, 
being  thin,  corrodes  from  the  galvanic  action  of  the  two  metals,  and 
98 
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is  nnable  to  resist  the  force  of  the  water.     Mr.  LeRoy,  however, 
the  original  manufacturer  of  Pure  Block  Tin  Pipe,  and  sent  specimens 
to  the  Great  Exhibition  in  London  in  1851,  where  he  w^  offered  largo 
^nms  to  divulge  the  process  by  which  it  was  manufactured. 

In  1855  Mr.  Thomas  0.  Leiloj  associated  with  him  his  brother 
Edward  A.  LeRoy,  and  the  two  now  compose  the  firm.  They  eoH 
ploy  in  their  works  about  sixty  persons. 


>•» » 


East  River  Iron  Works— Samuel  Seoor  &  Co.,  P^prietors, 

Belong  to  the  class  of  the  great  Marine  Engine  Works,  for  which  New 
York  is  famous,  and,  properly,  should  have  been  noticed  in  that  con« 
section. 

In  1850,  Mr.  Samuel  Secor  commenced  business  at  96,  98  and  100 
Washington  street,  confining  himself  principally  to  the  construction  of 
High  Pressure  Boilers,  Tanks,  etc.,  and  the  repairing  of  Steamboats 
and  Steamships.  The  Southern  States,  previous  to  the  late  rebellion, 
made  large  drafts  upon  his  mechanical  resources,  and  supplied  him 
with  many  orders.  After  the  breaking  out  of  the  war,  he  built  several 
large  Marine  Boilers  for  some  of  the  Iron-clads  of  the  Monitor  class. 
While  building  these,  he  found  his  shops  too  contracted  to  accommo- 
date his  increasing  business,  and  he  determined  upon  erecting  an  estab- 
lishment on  the  East  River,  where  most  of  the  principal  Marine  Engino 
Works  are  located.  In  June,  1863,  he  associated  with  him  Mr.  Ephraim 
Miller,  Jr.,  under  the  firm  name  of  Samuel  Secor  &  Co.,  and  they 
immediately  commenced  the  erection  of  the  new  works  at  the  foot  of 
East  Twentieth  street,  completing  them  the  same  year.  These  works 
are  very  extensive,  and  are  supplied  with  all  the  necessary  tools  and 
conveniences  for  building  Engines,  Boilers,  and  other  machinery,  of  the 
largest  sizes. 

The  United  States  Navy  Department,  as  well  as  the  Merchant 
service,  has  availed  itself  of  their  increased  facilities,  and  a  number  of 
large  Marine  Boilers  and  Engines  have  been  constructed  for  both. 
Besides  these,  a  large  variety  of  miscellaneous  work  has  been  executed 
during  the  last  five  years,  both  in  these  and  in  the  shops  on  Washing- 
ton street,  which  are  continued  by  them  as  a  branch.  When  in  full 
operation,  the  works  employ  from  six  hundred  to  seven  hundred  men. 

The  mechanical  part  of  the  business  is  under  the  immediate  super- 
vision of  Mr.  Samuel  Secor,  who  has  had  a  practical  experience  of 
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forty  years,  as  a  Machinist  and  Engineer.  The  Horizontal  Tabular 
Boiler,  for  land  use,  which  has  effected  a  great  saring  of  ftiel,  and  is 
now  extensively  used,  was  first  successfully  introduced  by  him. 


The  Phcenix  Works—John  Saveiy's  Sons,  Proprietors, 

At  Jersey  City,  are  old  and  very  celebrated  works  for  the  manufacture 
of  Iron  Hollow- ware.  Stores,  etc.  They  were  founded,  in  1838,  by 
John  and  William  Savery,  who  commenced  business  there  under  the 
firm  style  of  John  Savery  &  Son.  In  July,  1846,  the  buildings  were 
destroyed  by  fire,  involving  a  total  loss  of  flasks,  patterns,  tools  and 
machinery ;  but  the  foundry  was  rebuilt  with  such  rapidity,  that  opera- 
tions were  resumed  in  October  of  the  same  year.  On  January  1st, 
1846,  Alexander  Law  was  admitted  as  a  partner,  and  the  style  of 
the  firm  was  changed  to  John  Savery  &  Sons.  This  was  continued 
until  the  decease  of  Mr.  John  Savery,  ip  1853,  when  the  style  was 
changed  to  John  Savory's  Sons ;  his  son  William,  a  man  eminently 
qualified  by  natural  endowments  to  be  successful  in  business  pursuits, 
becoming  the  senior  member  of  the  firm.  For  several  years,  however, 
he  has  resided  on  the  old  homestead,  in  Massachusetts,  and  the  active 
supervision  of  the  business  in  Jersey  City,  and  of  the  warehouse  in 
New  York,  has  devolved  upon  Mr.  Law,  who  has  filled  the  position 
with  credit  to  himself  and  advantage  to  the  firm.  During  this  time, 
also,  other  partners  have  been  added,  viz. :  G.  W.  Mason,  G.  W.  Van 
Schaack,  and  William  E.  Savery. 

John  Savery,  the  founder  and  originator  of  this  concern,  was  a 
pioneer  in  developing  American  Manufactures.  He  was  bom  in 
Carver,  Plymouth  County,  Mass.,  in  1T89,  and  served  an  apprentice- 
ship to  the  moulder's  trade.  Among  his  earliest  labors  was  digging 
ore  in  the  pond — at  the  outlet  of  which  was  the  foundry  he  was  con- 
nected with — to  make  cannon  balls  during  the  war  of  1812.  In  fact, 
he  was  the  first  man  who  succeeded  in  making,  at  that  foundry,  a  per- 
fect cannon  ball.  He  made  shot  which  was  furnished  the  TJ.  S. 
Frigate  "  Constitution,"  and  which  was  used  in  her  memorable  engage- 
ment with  the  "  Guerriere." 

II is  first  partnership  was  in  the  works  where  he  had  served  his 
apprenticeship,  in  his  native  town.  This  continued  until  about  1820, 
wlien  he  removed  to  Albany,  N.  Y.,  and,  in  association  with  his 
brother-in-law,  established  a  foundry  there.  In  1834-5,  this  partner- 
ship was  dissolved,  and  was  succeeded  by  Savery,  Shaw  &  Co.,  until 
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1888,  when  he  anited  with  him  his  sou  William,  and  fouoded  tiro 
works  in  Jersey  City. 

Messrs.  Savery's  Sons  now  employ,  in  the  various  departments  of 
their  business,  about  one  hundred  hands ;  and,  by  availing  themselves 
of  every  improvement  suggested  by  themselves  or  others,  personally 
inspecting  and  superintending  the  details  of  manufacturing,  and  using 
only  the  best  brands  of  American  and  Scotch  Pig  Iron,  they  have 
establibhed  a  reputation  for  their  products  that  is  a  valuable  contribu- 
tion to  the  renown  of  American  Manufactures.  The  office  and  ware* 
house  of  the  firm  are  at  97  Beekman  street.  New  York. 


<  ^g^  > 


The  Architectural  Iron  Works, 

Located  on  East  Fourteenth  street,  between  Avenues,  B  and  C,  in  the 
city  of  New  York,  is  one  of  the  few  large  establishments  of  its 
kind  in  the  United  States.  The  works  cover  an  area  (including  the 
various  departments)  of  more  than  three  acres,  and  employ  from  four 
to  six  hundred  workmen.  The  Company  was  incorporated  in  1856, 
and  are  the  successors  of  Daniel  D.  Badger  &  Co.,  who  introduced  and 
established  the  manufacture  of  Architectural  Iron  Work,  in  New  York, 
in  1846.  This  branch  of  Iron  Work  was  unknown  until  after  the  year 
1840,  when  Mr.  Badger  erected,  in  the  City  of  Boston,  the  first  Iron 
building  ever  seen  in  America.  All  the  Iron  buildings  in  this  country 
have  been  erected  since  that  period,  and  owe  their  existence  to  that 
introduction. 

It  is  well  known  that,  before  1840,  Iron  had  been  used  in  England 
and  other  European  countries,  and,  to  a  limited  extent,  even  in  our 
own  country,  for  Merior  supports  in  various  kinds  of  edifices  ;  but  its 
introduction  for  the  exterior  of  buildings  is  believed  to  be  of  very 
recent  and  purely  of  American  origin. 

The  early  history  of  this  manufacture  is  the  history  of  a  long-con- 
tinued struggle  against  prejudices,  objections  and  conflicting  interests, 
and  of  the  ultimate  triumph  of  resolute  persistence  and  indomitable 
energy  on  the  part  of  its  founders.  The  innovation  was  resisted  until 
Iron  buildings  had  been  thoroughly  tested,  and  their  superiority  was 
*too  manifest  to  be  denied.  When  we  reflect  upon  the  numerous  advan- 
tages of  Iron,  as  a  building  material,  we  may  marvel  at  the  obstinacy 
with  which  its  introduction  for  that  purpose  was  resisted.  Besides  the 
saving  of  space,  (which,  alone,  would  have  been  a  sufficient  warrant  for  the 
use  of  Iron  in  many  structures,)  the  greater  facilities  for  ornamentation 
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«otl  architectnral  beauty  entitled  it  to  the  coDsideration  of  all  who  would 
gratify  their  own  taste,  or  improve  that  of  the  public. 

The  introduction  of  light  into  the  interiors  of  buildings  is  a  deside- 
ratum which  is  supplied  by  the  use  of  Iron.  While  it  renders  all  the 
interior  space  available  for  many  purposes,  the  decided  sanitary  in- 
fluence of  light  upon  the  inmates  constitutes  a  valid  argument  for  the 
use  of  Iron  as  a  building  material.  It  would  be  easy  to  enumerate  ' 
many  other  points,  in  which  decided  advantages  may  be  claimed  for 
Iron  over  all  other  known  building  materials.  Among  them,  may 
be  mentioned  superiority  of  strength,  lightness  of  structure,  facility  of 
erection,  capability  of  architectural  beauty,  cheapness  of  cost,  incom- 
bustibility, facility  of  renovation,  durability,  intrinsic  value  of  materials, 
and  protection  to  life  and  property. 

The  Architectural  Iron  Works  were  incorporated,  in  1856,  by  D.  D. 
Badger,  John  M.  Reed,  Nathaniel  Cheney  and  others,  and  re-chartered 
in  1866.  Its  present  officers  are :  D.  D.  Badqer,  President ;  Natha- 
niel Chxnbt,  Vice-President  and  Treasurer;  and  C.  C.  Gordon, 
Secretary. 

In  April,  1864,  the  principal  buildings  were  destroyed  by  fire,  but 
the  works  were  immediately  rebuilt  and  improved,  and  such  additions 
were  made  as  experience  had  shown  to  be  needful. 

This  establishment  has  an  immense  stock  of  patterns,  trained  and 
skilful  workmen,  and  every  facility  for  the  manufacture  of  Architectural 
Iron  Work,  and,  indeed,  for  the  prodaction  of  a  great  variety  of  Cast 
and  Wrought  Iron,  including  many  kinds  of  machines.  It  has  pecu- 
liar, novel  and  ingenious  machines  for  the  making  of  Iron  Venetian 
Blinds,  Iron  Lathing,  and  Fire  and  Burglar-proof  Iron  Rolling 
Shutters.  • 

In  past  years,  it  has  been  largely  engaged  in  making  shot  and  shell 
of  all  sizes,  projectiles  and  gun-carriages,  for  the  use  of  our  own 
Government,  and  also  for  foreign  powers.  The  largest  Gun-carriages 
constructed  were  for  twenty-inch  guns. 

It  would  require  a  large  space  to  enumerate  all  the  uses  to  which 
Iron  has  been  applied  by  the  Architectural  Iron  Works,  but  the  follow- 
ing may  be  mentioned,  viz.  :  Iron  Store  Fronts,  Manufactories,  Grain 
Warehouses,  Arsenals,  Ferry  Houses,  Bridges,  Roofs,  Domes,  Rolling 
Shutters, .  Venetian  Blinds,  Wrought  Sashes,  Railings,  Verandahs, 
Balustrades,  Cornices,  Stairways,  Columns,  Capitals,  Arches,  Window 
Lintels  and  Sills,  Consoles,  Brackets,  Rosettes,  Urns,  Door  and  Win- 
dow Guards,  Lamps,  Awning  and  Horse  Posts,  Girders,  Beams,  Patent 
Lights  and  Iron  Sidewalks.  Specimens  of  the  work  of  this  Company 
abound  in  the  city  of  New  York,  and  may  be  found  in  all  the  principal 
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cities  and  towns  of  the  United  States,  and  even  in  foreign  pli 
Havana,  Matanzas,  Halifax,  N.  S.,  Bio  Janeiro,  Aspinwall,  Alexandria, 
Egypt,  etc. 

Among  the  largest  bnildings  erected  by  this  Company,  may  be  men* 
tioned  the  Congressional  Library,  Washington,  D.  C. ;  the  Orain 
Warehouses  of  the  United  States  Warehousing  Company,  Brooklyn  ; 
and  of  the  Pennsylvania  Central  Railroad  Company  at  Philadelphia; 
the  Iron  Ferry  Houses  of  the  Union  Ferry  Company  at  Fulton  and 
Whitehall  Ferries ;  the  King's  County  Court  House,  and  Halsey  Build- 
ings, Brooklyn ;  Cary's  Building,  Oilsey's  Building,  Houghwaut'a 
Building  ;  and  the  Singer  Manufactory  in  the  city  of  New  York ;  the 
United  States  Arsenal  at  Watervliet,  N.  Y.,  and  several  blocks  of  five- 
story  Iron  stores  in  Chicago. 

In  this  connection,  a  brief  memoir  of  the  President  of  this  Company, 
and  the  Pioneer  in  Iron  Architecture  in  America,  may  not  be  inappro- 
priate. 

Daniel  D.  Badger  was  born  in  Portsmouth,  New  Hampshire,  in 
1806,  and,  during  youth,  was  employed  in  working  iron  in  his  native 
town.  In  1829,  he  removed  to  Boston,  and  commenced  business  as  an 
iron  founder.  In  the  year  1840,  he  erected,  in  Washington  street,  Boston, 
the  first  Iron  front  ever  seen  in  America  ;  but  so  great  was  the  prejudice 
against  his  enterprise,  that  he  was  compelled  to  give  a  guarantee  that, 
if  it  should  prove  a  failure,  he  would  remove  it  at  his  own  expense. 
The  columns  and  lintels  of  this  building  were  of  iron. 

About  this  time,  A.  L.  Johnson,  Esq.,  of  Baltimore,  invented  and 
patented  Rolling  Iron  Shutters.  Mr.  Badger  purchased  the  patent,  and 
introduced  the  shutters  into  his  new  structures.  His  Iron  Fronts  (known 
as  "  Badger's  Fronts")  came  slowly  into  favor. 

In  1846,  he  came  to  New  York,  and  was  associated  with  Charles 
Reed,  Esq.,  in  the  prosecution  of  his  business.  Here,  he  fouud  the 
Builders,  the  Fire  Department,  and  the  Fire  Insurance  Companies,  all 
violently  opposed  to  his  innovation.  He  struggled  against  objections 
of  the  most  diverse  character,  but,  steadily  persisting  in  his  purpose, 
ultimately  overcame  all  obstacles,  and  established  the  use  of  Iron  as  a 
leading  building  material.  Structures  for  mercantile  and  mechanical 
purposes,  having  open  fronts  and  large  show  windows,  began  to  sup 
plant  the  former  cumbrous  and  ill-lighted  warehouses,  and  their  supe- 
riority was  too  obvious  to  be  denied.  The  first  buildings  erected  by 
Mr.  Badger  were,  by  many,  regarded  as  experiments;  but,  from  the 
outset,  he  was  sanguine  that  they  would  receive  the  public  approval ; 
hence  be  prosecuted  the  business,  for  a  series  of  years,  with  untiring 
.  enterprise  and  persistence,  and  almost  without  a  competitor. 
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All  the  Iron  buildings  that  now  adorn  onr  great  cities  owe  their 
existence  to  the  humble  introduction  of  iron,  as  an  external  building 
material,  in  Boston,  in  1840 ;  and  we  believe  Mr.  Badger  may  be  fairly 
regarded  as  the  originator,  inventor  and  pioneer  of  Iron  Architecture 
in  America. 


The  Stover  Hachine  Company, 

Though  comparatively  recently  established,  has  rapidly  risen  into 
prominence  and  public  favor,  by  reason  of  the  variety  and  uniform 
excellence  of  the  Tools  and  Machines  which  have  been  constructed  in 
its  workshops.  It  was  incforporated  in  1859,  under  the  general  manu- 
facturing laws  of  the  State  of  New  York,  and  commenced  business  at 
the  corner  of  Pearl  and  Elija  streets,  with  salesroom  at  No.  13  Piatt 
street.  New  York.  In  two  years,  however,  it  was  found  that  the 
manufacturing  department  was  altogether  too  contracted  to  supply  the 
demand  for  the  company's  Machinery,  and  more  enlarged  facilities 
were  sought  for  and  obtained  in  the  old  House  of  Refuge  buildings  at 
the  foot  of  East  Twenty-third  Street.  The  main  building  was  con- 
verted into  a  Machine  Shop,  with  Foundry,  Boiler  Shop,  and  Store 
Rooms  on  the  water  front ;  and  additional  buildings  were  erected  to 
facilitate  operations.  Here  the  Company  embarked  in  the  manufacture 
of  Marine  and  Stationary  Engines,  as  well  as  Machinists'*  Tools,  and 
filled  many  important  orders  for  the  United  States  Government, 
among  them,  the  Engines  for  the  war  steamers  "Maumee"  and 
"  Tullahoma."  The  demand,  however,  for  the  Machinists'  Tools  made 
by  this  company  increased  so  largely,  that  they  purchased  the  exten- 
sive Works  of  Thayer,  Houghton  &  Co.,  in  Worcester,  Massachusetts, 
which  they  enlarged,  and  from  this  point  supplied  with  iron  and  wood- 
working Machinery  the  shops  of  the  Atlantic  and  Great  Western  Rail- 
way, the  New  York  and  Erie,  New  York  Central,  Oswego  and 
Syracuse,  and  Camden  and  Amboy  railroads,  and  the  Navy  Yards  in 
the  principal  cities.  During  this  time  the  company  employed  over 
seven  hundred  workmen 

In  the  meanwhile,  Mr.  Stover,  the  President  of  the  company,  was 
seeking  diligently  for  a  site  in  New  York  where  all  branches  of  their 
business  could  be  accommodated,  and  found  it  at  the  foot  of  Fifty -first 
street,  North  River,  where  the  manufacturing  department  is  now  per- 
manently located,  with  Salesroom  at  11?  Liberty  street.  The  build- 
ings extend  the  entire  length  of  the  block  from  Fifty-first  to  Fifty-second 
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street,  fronting  the  river,  bat  it  is  proposed  to  make  large  additions  at 
an  early  period,  and  provide  facilities  for  a  thousand  workmen  to  be 
employed  in  the  enclosure.  When  completed  according  to  the  plans, 
this  will  be  one  of  the  largest  establishments  of  its  kind  in  the  United 
States. 

The  success  of  this  company  is  due  in  great  measure  to  the  improve- 
ments and  inventions  that  have  been  made  by  the  President,  Henbt 
D.  Stoveb,  giving  their  Machine  Tools  peculiar  and  distinctive  features. 
Its  history  is  in  fact  one  of  the  marvels  of  American  enterprise,  and 
its  rapid  rise  is  a  cooclusivo  proof  of  the  mechanical  genius  and  or- 
ganizing ability  of  its  founder,  and  reflects  credit  upon  all  who  have 
been  associated  with  him. 

The  officers  of  the  Stover  Machine  Company  are,  Henbt  D.  Stoveb, 
President  and  Treasurer  ;  A.  Bbown,  Secretary  ;  and  Mr.  J.  W.  BiOK- 
KELL,  originally  of  the  firm  of  Stover  &  Bicknell,  Superintendent. 


*  ^•» » 


The  Eagleton  Hanufi&otnring  Company 

Are  the  largest  manufacturers  of  Iron  and  Cast  Steel  Wire,  for  all 
uses,  in  the  State  of  New  York.  The  Company  have  two  mills  em- 
ployed in  the  manufacture,  the  principal  one,  known  as  the  "  Engle 
Wire  Mills,"  being  located  on  Twenty-second  Street,  between  First 
and  Second  Avenues,  and  the  "  Brooklyn  Wire  Mills,"  in  South  Brook- 
lyn. The  former  covers  the  greater  part  of  six  city  lots,  containing 
fifteen  thousand  square  feet,  and  is  five  stories  in  height.  In  the  nu- 
merous rooms  there  are  nearly  two  hundred  wire  blocks,  principally 
employed  in  drawing  Steel  Wire  of  all  sizes,  including  about  forty 
machines  for  drawing  very  Fine  Wire,  some  as  fine  as  No.  30.  The 
machinery  is  propelled  by  an  engine  of  two  hundred  and  fifty  horse 
power,  through  the  agency  of  an  immense  belt  three  feet  in  width.  In 
the  boiler  room  there  are  six  boilers  of  largo  size.  The  annealing 
ovens  have  a  capacity  for  annealing  seventy-two  thousand  pounds  of 
steel  a  day.  This  is  converted  principally  into  Crinoline  Wire,  of 
which  great  quantities  are  made ;  and  this  is  one  of  the  few  estab- 
lishments in  the  United  States  where  may  be  witnessed  all  the  opera- 
tions incidental  to  converting  a  rough  bar  of  steel  into  a  finished  Hoop 
Skirt. 

In  close  proximity  to  the  Wire  Mills  are  the  "  Eagle  Skirt  Works," 
AVQed  by  this  company,  where  about  two  hundred  dozen  Skirts  are 
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finished  weeklj.  The  scene  presented  in  the  rooms  where  fifteen  hun- 
dred Braiding  Machines  are  employed  in  covering  the  Wire,  and  a  half 
dozen  Jacqaard  Looms  are  hasy  in  weaving  the  Tape,  is  one  of  unusual 
interest  and  animation.  Each  Skirt  in  the  process  of  manufacture 
passes  through  eighteen  or  twenty  hands  before  it  is  ready  for  market 

In  the  mill  in  South  Brooklyn,  Iron  Wire  is  principally  made.  The 
building  is  of  brick,  one  hundred  and  eighty-six  feet  long  by  one  hun- 
dred and  ten  wide,  and  the  machinery  is  of  sufficient  capacity  to  turn 
out  seven  tons  of  Wire  daily.  Telegraphic  Wire,  galvanized  and 
plain,  is  made  here,  but  the  leading  item  of  production  is  Spring  Wire, 
which  is  manufactured  into  Sofa  and  Furniture  Springs  in  the  upper 
rooms  of  the  Company's  Warehouse,  81  John  street,  New  York. 

The  Eagleton  Manufacturing  Company  was  incorporated  in  1864, 
but  its  President,  J.  J.  Eaoleton,  has  been  engaged  in  the  Wire 
manufacture  since  1849.  This  enterprising  Company  employs  f^om 
six  hundred  to  seven  hundred  hands.  The  present  officers  are,  J.  J. 
Eaoleton,  President ;  E.  G.  Anosll,  Treasurer ;  and  R.  A.  PsoK, 
(General  Superintendent 


Wests,  Bradley  &  Gary's  Hoop  Skirt  Works, 

In  the  City  of  New  York,  are  believed  to  be  the  most  extensive  of 
the  kind  in  the  United  States.  The  business  was  originally  estab- 
lished by  J.  W.  Bradley,  the  inventor  of  an  important  impnovement 
in  the  form  of  Skirts,  who  soon  after  associated  with  him  J.  I.  &  J.  O. 
West.  For  several  years  the  manufacturing  operations  of  this  firm, 
and  their  successors,  the  present  firm,  were  confined  to  the  upper  floors 
of  their  extensive  store  in  Chambers  street ;  but,  with  the  increase  of 
business,  enlarged  premises  were  required,  and  now  the  firm  occupy, 
in  addition  to  thdr  store,  a  six  story  building  on  the  south  side  of 
Twenty-ninth  street  extending  through  to  Twenty-eighth  street,  a 
length  of  two  hundred  feet ;  and  another  on  the  north  side  of  Twenty- 
ninth  street,  seven  stories  high,  exclusive  of  the  basement,  and  one 
hundred  feet  square.  The  former  is  used  for  the  manufacture  of 
Crinoline  Wire  and  weaving  Tapes,  and  the  latter  for  spinning  cotton 
into  yam  preparatory  to  being  woven  into  Braid  Bands  and  Tapes,  and 
finishing  Hoop  Skirts.  The  firm  have  upward  of  five  acres  of  ground, 
giving  them  ample  accommodation  for  their  extended  Works. 

This  is  one  of  the  few  establishments  in  this  country  that  combine 
within  itself  all  the  facilities  necessary,  and  in  which  may  be  witnessed 
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all  the  processes  iQcidental  to  converting  steel  rods  into  finished  SUrta. 
In  the  basement  of  the  warehouse  on  Twenty-eighth  street  maj  be  Been 
an  immense  stock  of  steel  rods,  a  little  less  than  a  quarter  of  an  inch 
in  diameter,  and  which  are  imported  in  large  rolls.  These  are  taken 
into  the  blacksmith's  shop,  where  the  ends  are  pointed,  to  enable  them 
to  be  started  through  the  "  wire  plates."  From  this  shop  the  rodSy 
still  in  rolls,  are  placed  in  a  large  annealing  oven,  where  by  a  heating 
of  some  hours'  duration  they  are  rendered  soft  enough  to  "  draw." 
After  this  they  are  pickled,  that  is,  steeped  in  a  solution  of  sulphuric 
add,  the  object  of  which  is  to  remove  the  scale.  The  rolls  are  next 
suspended  in  the  drying  kilns,  from  which  place  they  pass  into  the 
wire  room,  where,  by  powerful  machinery  and  skilful  manipulations, 
the  wire  is  reduced  in  size,  with  a  corresponding  increase  in  length. 
But  two  drawings  can  be  performed  before  the  Wire  becomes  so  hard- 
ened that  it  must  be  again  annealed,  pickled  and  dried,  preparatory  to 
further  drawing.  The  wire  as  produced  here  is  round,  and,  to  give  it 
the  necessary  ribbon  shape,  it  is  flattened  by  being  passed  through 
small  but  powerful  steel  rollers.  These  machines  are  quite  expensive, 
costing  not  less  than  one  thousand  dollars  each.  The  steel  for  the  rolls 
is  imported  expressly  for  this  purpose,  from  the  famed  works  of 
Kruppe,  Germany.  This  steel  ribbon,  of  various  gauges,  is  still  quite^ 
soft,  not  having  had  communicated  to  it  the  necessfCVy  spring  temper. 
To  accomplish  this,  the  reels  containing  the  ribbon  steel  are  conveyed 
to  the  tempering  room,  where  the  wire  is  passed  through  a  furnace  at 
a  regulated  speed,  from  which  it  issues  red  hot,  and  enters  a  vessel  of 
oil,  where  the  steel  is  hardened.  Being  now  too  brjttle  for  use,  it  has 
the  temper  drawn  by  means  of  a  vessel  containing  a  melted  composition 
of  tin  and  lead  through  which  it  passes.  These  springs  have  yet  to 
be  covered,  which  is  executed  in  an  upper  room,  by  machines  of  great 
ingenuity,  that  cover  the  flattened  wire  with  a  tightly-woven  cotton 
thread.  Some  of  the  wires  designed  for  the  lower  hoops  of  the  Skirt 
are  run  through  the  covering  machine  a  second  time,  to  guard  them 
against  the  excessive  wear  of  dragging  over  stone  steps,  etc.  These 
covered  wires  are  now  placed  in  troughs  of  starch.  By  means  of  bands 
the  machinery  carries  the  starched,  braided  wire  backward  and  for- 
ward, over  rollers  heated  by  steam,  and  between  which  are  attached  a 
series  of  grooves  of  polished  steel,  which  act  as  ironers,  and  give  a 
fine  glazed  or  enamelled  appearance  to  the  Wire.  When  properly 
dried  it  is  again  wound  up  into  coils ;  and  while  this  is  being  done,  an 
index  in  the  machine  indicates  the  number  of  yards.  Messrs.  Wests, 
Bradley  &  Gary  consume  in  this  department  over  eleven  hundred  bar- 
rels of  starch  annually. 
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In  the  Bevoi-fitoried  bnUn^  <m  the  aoitk  sde  of  TveMr-aatii 
street  is  a  regakrij-amnged  Cotttos  Mill,  whoe  imv  €OttoB  is  ep«B 
and  worked  up  into  Tapes  and  tke  Bnid  for  eorcna|r  tfe  vires. 
Above  the  spinning  depsrtaMnt  are  loosss  deroted  la  the  iAnaoaa 
of  the  Skirts,  where  hundreds  of  Tomig  wonca  are  caigasBd  in  this 
light  and  pleasant  toil  Machiiicrf  is  here  eafled  imo  pter  whcaercr 
practicable,  and  the  results  of  ■iafhine  labor  are  ■■aifrrr  in  the  regs* 
laritj,  precision  and  doiabili^  of  the  work  peifoiiacid :  and  it  is 
indeed  a  most  interesting  sight  to  ofaBerre  the  inteffigeat  cyperaiires  at 
their  work,  and  note  how  defthr  thej  weave  the  hoo|»  with  the  tapea, 
and  then  fasten  them  in  position  faj  small  nietai  iaeteniiigB. 

This  firm  have  a  most  wonderfiil  and  efteient  pieee  of  aKchanism 
for  inserting  Uie  eyelets  into  the  bands  of  the  SkirtSu  When  imder 
judicious  gnidanoe,  it  ean  aeeomplish  work  which  kurmaij,  bj  the 
ordinary  process,  required  aeren  or  eight  haads  to  aeeomplish.  There 
is  also  throughout  the  establishment  a  small  army  of  iiupeetors, 
through  whose  hands  all  the  work  passes,  and  whose  doty  is  to  rgect 
every  article  in  the  least  defectire.  When  finished,  the  Skirts  are 
packed,  a  dozen  of  a  kind,  in  strong  paper  bags,  which  bear  the  stamp 
of  the  manufacturers. 

Some  idea  of  the  magnitude  of  the  Works  may  be  formed  when  we 
state  that  the  floor  aoriaoe  exceeds  fire  acres  in  area,  and  the  pay-rolls 
of  the  firm  contain  the  names  of  sixteen  hondred  employees — some 
seasons  over  two  thoossnd — ^who  have  manofactored  eighty-four  hun- 
dred Hoop  Skirts  in  one  day,  eadi  of  which  contains  from  forty  to  one 
hundred  and  fifty  yards  of  single  steel,  or  from  eighty  to  three  hondred 
yards  of  Duplex  Elliptic  Steel,  making  a  total  of  over  150,000,000  yards 
per  annum,  with  a  consumption  of  Tapes  snd  Braids  to  the  extent  of 
3,166,400  yards. 

Mr.  J.  W.  Bbaixlet,  in  connection  with  his  partners,  has  done  more 
for  the  improvement  of  this  manufacture  than  any  man  in  America. 
His  latest  production  is  the  celebrated  Duplex  Elliptic  Hoop  Skirt, 
consisting  of  two  elliptic  steel  wires  ingeniously  braided  together,  edge 
to  edge,  which  enables  the  wearer  to  place  or  fgld  it,  when  in  use,  as 
easily  as  a  silk  or  muslin  dress.  The  employment  of  two  small  elastic 
wires,  instead  of  one  single  wire,  gives  the  Skirt  not  only  greater  elas- 
ticity, but  greater  strength  and  durability,  while  at  the  same  time  it  is 
one  third  lighter  Uian  any  other  made.  These  improved  Skirts  have 
attained  a  remarkaUe  popularity  not  only  throughout  the  United 
States,  but  in  Cuba,  Canada^  and  even  in  the  markets  of  England  and 
France. 
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Before  closing  oar  remarks  on  the  great  manufacturing  establislmients 
of  New  York,  it  may  be  proper  to  notice,  in  this  connection,  two  ooiii« 
panics  that  have  acquired  an  honorable  and  deserved  distinction  fm 
the  production  of  Edge  Tools,  inasmuch  as  their  principal  warehonsea^ 
and  depots  for  the  sale  of  their  goods,  are  located  in  that  city,  although 
the  manufacturing  operations  are  carried  on  in  New  England,  vis. :  The 
CoLUNs  CoSiPANT  and  the  Douglass  MANUf  aotubino  Goupany, 


The  Coliins  Company, 

For  manufacturing  Axes  and  other  Tools,  is  one  of  the  largest  and 
most  important  in  America. 

The  business  was  commenced  about  forty-five  years  ago,  by  the  bro- 
thers David  C.  Collins  and  Samuel  W.  Collins,  in  the  city  of  Hartford. 
They  were  the  first  in  this  country  to  manufacture  Axes  ground  and 
polished  ready  for  use.  Previous  to  that  time  the  Northern  States 
were  supplied  by  country  blacksmiths  with  axes,  generally  made  fh>m 
common  blistered  steel  instead  of  cast  steel,  and  a  wood  chopper  was 
compelled  to  spend  the  greater  part  of  the  day  in  grinding  one  ready 
for  use.  The  Southern  States  were  accustomed  to  use  the  inefficient 
and  ground  Axes  imported  from  England.  In  1826  the  brothers 
Collins  removed  their  manufactory  to  its  present  locality  on  the 
Farmington  River,  about  fifteen  miles  from  the  city  of  Hartford.  In 
1834  they  were  incorporated  by  the  Legislature  of  Connecticut,  under 
the  title  of  the  Collins  Company,  though  they  still  continue  to  use  on 
their  Tools  the  original  stamp  of  "Collins  &  Co.,  Hartford."  Since 
their  removal  to  their  present  locality,  the  village  of  Collinsville  has 
grown  up,  and  now  contains  twenty-five  hundred  inhabitants,  who 
are  dependent  for  their  support  upon  these  works.  This  village  has 
two  cburclies,  and  schools  of  a  high  order,  in  which  several  hundred 
children  receive  instruction. 

The  Works  have  recently  been  increased  by  the  erection  of  shops  for 
the  manufacture  of  Cast  Steel,  of  which  the  Company  are  now  pro- 
ducing all  they  consume.  The  buildings  extend  along  the  bank  of  the 
Farmington  River  for  a  distance  about  one-half  mile,  and  although 
steam  power  is  employed  to  some  extent,  the  Company  have  recently 
completed  a  reservoir  at  the  source  of  the  river,  covering  over  one 
thousand  acres,  to  provide  an  unfailing  water  power.  The  works 
consume  annually  about  seven  thousand  tons  of  Coal,  fifteen  hundred 
tons  of  Iron,  nine  hundred  tons  of  Cast  Steel,  and  turn  out  three  thou- 
sand Tools  per  day.  About  six  hundred  and  fifty  men  are  furnished 
constant  employment  in  the  various  departments. 
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The  Collins  Company  have  for  more  than  forty  years  maintained 
the  highest  reputation  for  making  Axes  and  Tools  of  a  superior 
quality.  At  their  shops  may  be  seen  the  best  mechanical  skill  aided 
by  novel  and  original  machinery  unlike  any  other  in  use.  One  of  their 
machines  cuts  up  the  Iron,  gives  it  the  shape  and  form  of  an  Axe, 
and  punches  the  eye  ready  to  receive  the  helve,  making  a  stronger  eye 
than  is  made  by  welding  in  the  usual  way.  The  steel  for  the  edge  is 
then  welded  and  drawn  down  by  trip  hammers,  ready  for  shaving  to  a 
cutting  edge,  which  is  done  by  machinery,  with  knives  suitably 
hardened.  The  next  process  is  to  harden  the  axe  and  draw  the  temper 
ready  for  use.  This  is  a  very  important  part  of  the  work,  and  is  done 
in  a  superior  and  perfect  manner  by  a  process,  discovered  and  patented 
there,  the  temper  being  drawn  in  ovens,  and  the  heat  regulated  by 
thermometers. 

By  this  entirely  new  and  unerring  principle,  the  most  perfect  uni« 
formity  and  accuracy  are  attained.  This  process  of  tempering  insures 
a  more  perfect  cutting  edge  than  can  be  attained  by  the  old  and  usual 
mode  of  tempering.  The  Axe  also  receives  a  high  polish  on  Emery 
Wheels,  which  makes  any  flaw  or  defect  visible,  and  is  then  inspected 
with  great  care.  No  Tool  is  allowed  to  receive  the  stamp  of  **  Collins 
&  Co.,  Hartford,"  that  has  any  defect  that  can  impair  its  value. 

The  process  of  shaving  Axes  to  an  edge,  is  not  applied  to  tools  with  a 
bevel  like  Broad  Axes,  Adzes,  etc.  Tools  of  that  description  are  brought 
to  an  edge  on  grindstones,  of  which  article  the  Collins  Company  use 
more  than  six  hundred  tons  per  annum.  In  addition  to  Axes  and  Edge 
Tools,  Picks  and  Sledges  are  made  at  these  Works,  which  are  largely 
exported  to  Australia  and  other  foreign  countries,  together  with 
machinery  and  tools  especially  adapted  for  Brazil,  Mexico  and  Cuba. 

The  Collins  Company  also  manufacture  largely  a  Plow  of  pure  Cast 
Steel,  which  has  peculiar  and  superior  advantages  over  any  other  in 
use.  The  steel  is  cast  in  moulds  into  the  exact  shape  desired  for  the 
mould  boards — :^hares  and  land  sides  giving  the  parts  most  exposed 
to  wear  any  desired  thickness.  The  parts  are  then  highly  tempered, 
ground,  and  polished.  Their  extreme  hardness  and  smoothness  give 
them  great  durability  and  lightness  of  draft,  and  enable  them  to  scour 
in  soil  where  no  other  Plow  will. 

This  Company  have  now  employed  in  their  business  a  capital  of 
about  one  million  of  dollars. 
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The  Donglass  MannfEteturing  Company, 

Has  selected  a  wider  range  than  the  Collins  Company  in  its  produc- 
tions, which  include  a  great  variety  of  the  most  useful  of  Mechanics' 
Tools.  Within  a  few  years  this  Company  has  also  become  quite 
famous  for  producing  Tools  of  superior  quality,  especially  Edge  Tools 
and  Boring  Implements.  At  the  late  Exposition  in  Paris,  notwith- 
standing the  best  shops  in  Europe  were  represented  by  their  products, 
the  Douglass  Manufacturing  Company  was  awarded  a  Medal  over  them 
all  for  the  superiority  of  its  Edge  Tools.  Although  not  the  originators 
of  that  indispensable  instrument,  the  Auger,  to  this  Company  belongs 
the  credit  of  having  done  more  than  any  other  to  bring  it  to  its  present 
state  of  perfection.  They  are  the  sole  manufacturers  of  Cook's  Patent 
Boring  Implements,  which,  discriminating  mechanics  who  have  used 
them  assert,  arc  superior  to  any  other  instruments  of  the  kind  that 
have  vet  been  invented. 

The  Douglass  Manufacturing  Company  have  two  distinct  factories, 
one  located  at  Arlington,  Vermont,  and  the  other  at  Seymour,  Con- 
necticut. 

The  factory  at  Seymour  consists  of  two  series  of  buildings ;  the  first 
being  located  close  to  the  Naugatuck  river,  and  the  other  about  one 
hundred  yards  higher  up.  The  lower  factory  is  devoted  to  the  manu- 
facture of  the  ordinary  class  of  goods.  The  number  of  hands  engaged 
in  the  several  departments  in  these  buildings  is  over  one  hundred,  ex- 
clusive of  some  females  who  are  employed  in  packing  and  labelling  the 
goods  when  fully  finished  and  ready  for  market.  The  factory  is  sup- 
plied with  a  great  variety  of  new  and  improved  machinery,  which  never 
fails  to  execute  the  purposes  for  which  it  has  been  constructed  with  much 
rapidity  and  mathematical  precision ;  and  the  effective  manner,  as  well 
as  the  ease  and  facility  with  which  the  various  operations  are  per- 
formed, is  no  less  astonishing,  than  the  machinery  employed  is  ingenious 
and  creditable  to  the  inventors. 

The  upper  factory  consists  of  a  series  of  five  buildings,  appropriated 
to  the  production  of  the  higher  class  or  quality  of  goods.  In  these 
buildings  the  machinery  is  of  a  somewhat  finer  order.  About  one 
hundred  mechanics  are  kept  at  work  in  the  several  shops,  making  in  all 
over  two  hundred  employed  in  the  manufactory.  Wo  may  remark, 
that  the  company  have  just  perfected  a  machine  for  bending  the  handles 
of  cork  screws,  which  will  be  a  great  saving  of  time,  and  insure  the 
performance  of  that  part  of  the  work  with  a  precision  and  despatch 
hitherto  unknown.  The  utmost  order  and  regularity  pervade  every 
department  of  all  the  buildings.     Nothing  is  done  in  a  hurry,  as  is  too 
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often  the  case  in  manufactories  of  the  kind.  Perfection  in  every  im- 
plement, large  or  small,  which  is  turned  oat,  is  the  standing  and 
inflexible  rule  of  the  establishment. 

With  regard  to  the  implements  or  tools  which  were  in  process 
of  manufacture  at  this  establishment,  we  noticed  cast  steel  spoke  trim- 
mers, screw  cap  or  new  pattern  hollow  augers,  short  and  long  bright 
augers,  millwrights'  augers,  boring  machine  augers,  ring  augers,  C.  8. 
augur  bits,  patent  extension  bits,  gimlets  of  all  styles  and  varieties, 
Douglass's  Patent  Excelsior  Expanding  Hollow  Augers.  This,  be  it  ob- 
served, is  an  entirely  new  tool,  unlike  any  thing  ever  before  produced. 
It  secures  all  the  efficiency  and  avoids  the  complications  of  the 
tools  manufactured  for  this  purpose  heretofore,  while  it  will  also 
answer  the  purpose  of  a  full  set  of  eight  or  ten  hollow  augers.  Under 
the  head  of  Cork  Screws,  there  are  some  eighteen  or  twenty  sizes  and 
styles,  including  the  patent  cork  screws.  Besides  these,  we  found  pick- 
ing irons,  round  belt  punches,  carpet  stretchers,  tap  borers,  etc.,  all  of 
which  are  most  useful  in  their  way,  made  of  the  best  material,  and 
finished  in  a  style  to  please  the  expectation  and  taste  of  the  most  criti- 
cal and  fastidious.  In  addition  to  the  foregoing,  we  observed  at  the 
Seymour  manufactory  Cook's  Patent  Boring  Implements,  which  are 
exclusively  made  by  this  company,  and  got  up  in  a  style  of  great 
efficiency  and  elegance.  It  is  almost  unnecessary  to  say,  that  the 
boring  implements  made  under  Cook's  patent  have  become  highly 
prized  by  all  who  have  occasion  to  use  this  particular  class  of  tools, 
and  are  recommended  by  many  as  decidedly  superior  to  any  other  in- 
strument of  the  kind  yet  invented. 

The  Douglass  Manufacturing  Company  has  at  the  Seymour  factory  a 
machine  room  for  making  all  the  tools  they  require,  and  keeping  those  in 
use  in  perfect  order.  It  also  makes  up  such  handles  as  are  required  for 
files,  augers,  gimlets,  cork  screws,  tap  borers,  etc.  Having  perfected 
machinery,  the  company  is  also  able  to  produce  wooden  boxes  of 
any  size,  from  the  smallest  required  for  tools  to  the  largest  sized  tool 
chest,  quite  as  cheap  and  much  more  durable  than  paper  boxes.  The 
wood  boxes  of  this  company  are  suitable  for  the  retail  hardware  trade 
or  adapted  for  any  goods  requiring  a  compact  and  durable  package. 
All  the  company's  regular  goods  are  packed  in  wood  instead  of  paper. 

About  two  hundred  men  are  employed  in  the  manufactory  at 
Seymour,  and  an  equal  number  in  the  factory  at  Arlington,  in  all.about 
four  hundred  hands.  At  both  of  their  manufactories  the  company 
have  a  large  water  power,  and  as  the  machinery  is  of  the  most  efficient 
and  improved  description,  the  producing  capacity  of  the  works  is 
greater  than  that  of  any  other  similar  concern  in  the  United  States. 
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Since  the  snccess  of  this  companj  at  the  PariB  BxpoBitioiiy  fhelr 
manufacture  are  finding  favor  with  European  bujerSy  and  aome  ship- 
ments have  already  been  made  to  Scotland,  a  convincing  proof  that 
a  critical  people  regard  them  superior  to  any  in  their  home  market. 

The  Company  have  a  warehouse  and  salesroom  in  New  York,  aft 
No.  70  Beekman  street,  which  is  under  the  charge  of  Thoiub  DoDCh 
LASS,  one  of  the  principal  proprietors. 
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MANUFACTURES  OF  NEWARK. 


Newark,  New  Jersey,  nine  miles  from  New  York  City,  on  the  rail- 
road connecting  New  York  and  Philadelphia,  is  largely  engaged  in 
manufacturing,  especially  Clothing,  Hats,  Jewelry,  Saddlery  and  Harness, 
Trunks  and  Carpet-bags,  Leather  and  various  fabrics  of  leather.  It  was 
here  that  the  first  manufactory  of  Japanned  Leather  in  this  country  was 
established.  In  1860,  according  to  the  census  returns,  Essex  County  had 
a  capital  invested  in  manufactures  of  $13,495,305,  by  769  manufacturing 
establishments,  who  employed  15,825  males,  5,908  females,  and  produced 
a  value  of  $2'7,'706,044.  About  three-fourths  of  this  amount  was  pro- 
duced in  Newark.     The  principal  manufactures  were : 

No.  of 
EstablUh-  RftW  Hale 

Manafacttire«.  meutit.  Capital.  material.        haii<U. 

Brewing 16 ♦578,000 $3fllfil7 195 

65 16S.i40 276,844 690 

8 25,660 43.646 31 

3 26,000 29,960 SO 

1 89,000 135,000 40 

326,125 289,058 714 

300,000 87,000 250 

.       1,U7,600 1,462,170 U65. .... 


BooU  and  shoes 
Braes  fonndin^jf.. 

Coach  lamps 

Chemicals 


Carriages 94' 

Cement 1, 

Clothing 42. 

Coffee  and  spices 3. 

Drags 1. 

Edge  tools  and  cutlery 16 

Fire  arms 1 

Hats 23 

India  rubber  goods 1 

Iron  founding 6. 

Jewelry 21. 

Leather  14. 

Looking  glass  and  picture 

frames 6. 

Morocco 8 

Machinery '. 19. 

Malleable  iron 6 

Ornamental  glass 8 

Paper 8. 

Patent  leather 9 

Registers  and  yentilators...  1 


28,500 71,202 14.. 

18,000 50,000 4.. 

122,700 100,170 242. 

32.000....!.        18,000 60. 

044,800 974,934 1196. 

200,000 135,000 60. 

121,000 176,610 106.. 

726,600 694,465 718. 

317,800 619,781 169.. 

38,100 47,831 37 

106,000 294,900 138.. 

405,300 142,422......  385.. 


118,000. 

28.000. 

64,000. 
912,000. 

30.000. 


62,232 200. 

19,216 28. 

68.307 28. 

1,224,676 720. 

80. 


Saddlery  and  harness 24 1,224,100 768,320 1033. 


Sashes,  doors,  and  blinds..  6.. 

Spoken,  hubs,  wheels,  etc..  8.. 

Spring!) 2.. 

Saddlery  hardware 34. 

Soap  and  candles 2. 

Stair  rods 2., 

Straw  hats 1.. 

TrunkH  and  carpet  bags....  13.. 

Type  metal 1.. 

Trunk  rivets 2.. 

Tin,  sheet  iron,  and  copper  12.. 

Varnish 8.. 

Zinc,  oxide  of 1.. 

99 


71,650 126. 

97,714 121. 

48. 


73,200 

116,500 

46.000 38,420 

288,600 314,363 779 

65,000 93,750 20 

66,000 47,685 38 

20,000 60,000 25 

314,600 474,850 666 

60,000 60.040 6 

45,000 20,025 130 

101,000 l'V3,8aO 181 

165,260 194,956 24....^ 

1,200,000 98,000 110...... 


Female 

Value  of 

handt. 

Product. 

$833,876 

146 

683,970 

68,760 

67,000 

228,000 

10 

706,416 

266,000 

9MS...... 

3,624.252 

92,200 

90,000 

273,726 

60,000 

406 

1,767,878 

70 

400.000 

276,600 

71. — 

1,341,000 

634,022 

69,000 

19 

366,000 

760,250 

193,600 

3 

72,000 

104,882 

1,797,000 

80,000 

33 

1,418,8.10 

143,3.^r 

1901''9 

79  000 

09 

69S,1.''>0 

117,000 

6 

86,400 

00 

104,000 

117 

929,000 

68,000 

28 

63,600 

•••••• 

208,860 

847,000 

•••••• 

165,000 
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The  manufactories  of  Newark  are  generally  of  a  medium  class,  many 
of  them  owned  and  operated  by  mercantile  houses  in  New  York,  but 
there  are  a  few  sufficiently  extensive  to  be  called  noteworthy.  Of  this 
description  aro  the  mills  of 


The  Clark  Thread  Company, 

Erected  in  1865,  at  a  cost  of  three  hundred  thousand  dollars.  The 
main  factory  building  is  three  hundred  and  twenty  feet  long,  one  hun- 
dred and  five  feet  wide,  and  five  stories  in  height,  requiring  in  its  con- 
struction three  and  a  half  millions  of  brick.  Adjacent  thereto  is  the 
Picker  and  Spool  Turning  house,  and  in  the  immediate  vicinity  are  the 
Dye  and  Bleach  houses,  with  an  ample  supply  of  pure  river  and  clear 
spring  water.  The  rear  of  the  premises  is  bounded  by  the  Passaic 
river,  having  a  wharf  five  hundred  feet  long,  at  which  vessels  of  three 
hundred  tons  can  load  and  discharge.  The  Spinning  department  con- 
tains twenty-five  thousand  spindles,  with  all  the  necessary  preparation 
for  producing  the  highest  quality  of  yams,  and  is  separated  by  a  thick 
wall  and  double  iron  doors  from  the  Thread  Mill,  which  has  room  for 
fifty  thousand  spindles,  with  all  the  requisite  winding,  polishing,  and 
spooling  machinery.  The  first  story  of  both  these  departments  is  sixteen 
feet  in  height  and  the  walls  three  feet  in  thickness.  The  machinery, 
of  the  newest  construction,  and  part  of  it  protected  by  patents  held 
by  the  Company,  is  from  the  best  shops  of  this  country  and  England, 
and  is  propelled  by  two  coupled  condensing  engines  of  upward  of  seven 
hundred  horse- power,  supplied  with  steam  from  a  range  of  ten  tubular 
boilers.  The  entire  establishment,  when  fully  equipped,  will  cost 
$750,000,  and  employ  from  one  thousand  to  twelve  hundred  persons. 

This  splendid  factory,  the  largest  and  probably  the  most  complete  of 
the  kind  in  the  United  States,  is  owned  by  a  Joint  Stock  Company,  of 
which  the  principal  stockholders  and  officers  are  Peter  Kerr  and  George 
A.  Clark,  who  for  many  years  were  celebrated  manufacturers  of  Spool 
Cotton  in  Paisley,  Scotland,  where  their  respective  firms  have  carried 
on  the  same  business  for  above  half  a  century.  As  the  machinery  is 
of  the  best  and  newest  description  and  the  managers  men  of  large  ex- 
perience in  this  specialty,  there  is  no  reason  why  the  Company  should 
not  produce  Thread  equal  to  the  best  imported,  and  even  better  adapted 
to  the  requirements  of  Sewing  Machines. 
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Peter  Ballantine  &  Sons*  Brewery, 

In  Newark,  is  the  largest  in  the  State  of  New  Jersey,  and  is  entitled 
to  a  place  among  the  large  Breweries  of  the  country.  It  has  a  capa- 
city for  producing  over  sixty  thousand  barrels  of  Ale  per  year,  and  has 
four  malthouses  attached,  that  will  malt  over  two  hundred  thousand 
bushels  of  barley. 

Peter  Ballantine,  the  founder  of  this  firm,  is  now  one  of  the  oldest 
brewers  in  the  United  States,  having  been  engaged  in  the  business  for 
forty-six  years.  He  was  bom  in  1^91,  in  Ayrshire,  Scotland  ;  came  to 
this  country  in  1820,  and  entered  into  the  employ  of  Robert  Dunlop, 
whose  Brewery,  in  Albany,  New  York,  though  its  capacity  was  only 
five  thousaud  barrels  per  annum,  was  then  one  of  the  largest  in  the 
United  States.  Here  he  obtained  his  first  instruction  in  brewing,  and 
by  a  close  observation  of  the  various  processes  as  carried  on  by  others, 
acquired  such  a  mastery  of  the  art  that  he  was  soon  employed  as 
brewer  and  maltster  by  leading  firms  in  Albany  and  the  vicinity,  and 
subsequently  was  offered  an  interest  as  partner  in  the  firm  of  Fidler, 
Ryckman  &  Co.,  which  partnership  lasted  about  six  years. 

In  1840,  Mr.  Ballantine  removed  to  Newark,  New  Jersey,  and 
rented  a  Brewery  which  none  of  his  predecessors  had  been  able  to  ope- 
rate successfully.  Beginning  in  a  small  way,  he  made  steady  progress, 
although  he  had  not  only  to  compete  with  the  most  celebrated  brands 
of  the  country,  but  to  contend  against  the  reputation  which  the  Ales 
brewed  hero  had  previously  acquired.  At  the  end  of  the  eighth  year 
he  bad  increased  his  production  to  eleven  thousand  barrels,  which,  con- 
sidering the  size  of  the  place  and  its  limited  facilities,  was  a  large  busi- 
ness— certainly  larger  than  had  ever  been  done  in  it  before.  The  malt- 
bouse  connected  with  this  Brewery  being  able  to  furnish  but  a  small 
amount  of  the  malt  required  for  such  a  business,  Mr.  Ballantine,  in 
1848,  purchased  property  adjacent  to  the  Passaic  river,  having  an  eye 
to  future  requirements,  and  built  a  malthouse  of  thirty  thousand 
bushels  capacity.  In  1849,  the  business  having  completely  outgrown 
the  Brewery  then  occupied,  he  erected  another  adjoining  and  commu- 
nicating with  the  malthouse  built  the  previous  year,  with  a  capacity 
of  one  hundred  barrels  per  diem.  The  sales  continued  to  increase  until 
from  brewing  four  times  a  week  he  was  called  upon  to  brew  every  day, 
and  in  some  instances  twice  in  one  day.  Of  course  additional  malting 
facilities  were  required  to  meet  this  demand,  and  another  malthouse 
was  built,  of  twenty  thousand  bushels  capacity.  At  length,  notwith- 
standing brisk  coiQpetition,  an   enlargement  of  Brewery  became  a 
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necessity,  and  a  third  malthouse  was  built,  of  sixty  thoasand  baeheb 
capacity,  increased  afterward  to  eighty  thousand  bushels,  and  at  thia 
time  the  firm  are  about  erecting  another  extensive  malthouse,  two 
hundred  feet  long,  forty-eight  feet  wide,  and  six  stories  in  height.  It 
is  proper  to  state  that  this  firm  supply  malt  to  other  brewers,  and  coa- 
sequently  produce  much  more  than  is  consumed  in  their  own  Breweries. 

During  the  first  five  years  of  his  business  career  in  Newark,  Mr. 
Ballantine  was  associated  in  partnership  with  Mr.  E.  Patterson,  and 
since  1859,  his  three  sons  have  been  menibers  of  the  firm  of  P.  Ballan- 
tine &  Sons — one  of  them  having  charge  of  the  principal  depot  in  New 
Tork  city,  whence  all  the  shipping  and  city  trade  is  supplied. 

The  life  of  this  patriarchal  brewer  covers  the  entire  period  within 
which  the  most  important  improvements  have  been  made  in  the  art  of 
brewing.  When  he  began,  hand  labor  only  was  used  in  Breweries ; 
now,  modern  inventions  have  supplied  appliances  that  almost  super- 
sede manual  labor,  and  the  mighty  agency  of  steam  has  accomplished 
the  same  radical  changes  in  this  as  in  ether  departments  of  industry. 
When  he  commenced,  it  was  not  deemed  practicable  to  brew  sound  Ale 
except  during  about  eight  months  in  the  year ;  now,  brewing  can  be 
continued  through  all  the  seasons,  and  excellent  Ale  is  made  even  in 
the  warmest  weather.  He  has  succeeded  in  elevating  the  reputation 
of  Newark  Ale  to  a  level  with  the  best  made  in  other  places,  as  is  evi- 
denced by  the  constantly  increasing  demand  for  it ;  and  though  hie 
career  has  been  full  of  vicissitudes,  his  good  name  has  never  been  tar- 
nished or  dishonored. 


The  Qould  Machine  Company, 

In  Newark,  is  one  of  the  oldest  and  largest  manufacturers  of  machinery 
in  the  State  of  New  Jersey.  The  Works  were  founded  in  1835  by 
Ezra  Gould,  and  his  machine  shop  was  the  second  established  in  New- 
ark. At  that  time  there  were  but  two  steam  engines  in  operation  in 
that  city,  where  there  are  now  several  hundred ;  and  the  tools  in  use, 
compared  with  the  improved  machines  of  the  present  day,  were  ex- 
tremely ineffective.  The  business  remained  under  his  supervision  until 
1862,  when  he  transferred  it  to  his  two  sons,  who  obtained  from  the 
Legislature  of  New  Jersey,  by  special  act,  a  charter  of  incorporation 
as  the  Gould  Machine  Company,  with  a  capital  of  $100,000,  and  privi- 
lege of  increasing  it  to  $250,000. 

The  Works  of  this  Company  are  situated  on  Railroad  Avenue,  Green 
and  Lafayette  streets,  on  the  line  of  the  Camden  &  Amboy  and  New 
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Jersey  Railroads,  and  consist  of  a  Machine  Shop,  an  Iron  and  Brass 
Foundry,  Boiler  Shop,  Pattern  Shop,  and  other  auxiliary  buildings,  with 
the  necessary  yard  room.  They  possess  ample  accommodation  for  the 
employment  of  five  hundred  hands,  if  so  many  should  be  required.  They 
are  equipped  with  all  the  best  tools  for  the  prosecution  of  the  business, 
and,  in  this  respect,  are  probably,  not  surpassed  by  any  in  the  country. 

The  manufactures  of  this  Company  include  a  great  variety  of  Ma- 
chinists' Tools,  and  Wood- Working  Machinery,  Steam  Engines  and 
Boilers,  Portable  Engines,  Saw  Mills,  Steam  Fire  Engines,  Leather 
Hose,  and  other  Fire  Apparatus,  Castings,  and  Machine  Shop  Forge 
and  Foundry  Equipments.  Their  machine  tools  are  distinguished  for 
their  simplicity  and  originality  of  construction.  The  first  compound 
planer  ever  made  in  this  country  was  designed  and  built  at  these 
Works  ;  and  many  other  machines  now  in  extensive  use  owe  their  pa- 
ternity to  the  mechanical  and  inventive  genius  of  the  founder. 

The  Steam  Fire  Engines  manufactured  here  possess  several  impor- 
tant improvements  which  have  been  patented,  and  it  is  claimed  that  by 
means  of  them,  **  with  the  same  sized  steam  cylinder  and  pressure  of 
steam,  they  discharge  from  seventy-five  to  one  hundred  per  cent,  more 
water  than  any  other  made ;  and  are  consequently  that  much  more  effi- 
cient, being  able  to  project  further  and  with  greater  force  through  any 
sized  nozzle  or  length  of  hose,  and  have  always  their  maximum  effi- 
ciency, no  matter  where  placed — whether  near  or  far  from  the  fire, 
whether  playing  through  large  or  small  nozzles,  or  where  one  or  more 
streams  are  used."  This  is  accomplished  by  means  of  the  Pump,  by 
which  the  discharge  of  water  or  the  eflfective  area  of  the  pump  is 
regulated  to  suit  the  various  positions  of  the  Engines  at  a  fire.  It  is 
also  capable  of  being  applied  to  various  other  uses. 

Among  other  important  inventions  originated  by  the  members  of 
this  Company  is  a  Pump  for  compressing  air  or  other  gases.  This 
consists  of  two  cylinders  of  different  diameters,  the  air  being  first  com- 
pressed from  the  large  to  the  small  cylinder,  and  from  thence  to  the 
tank  or  receiver.  By  means  of  this  pump  it  is  claimed  that  four  times 
more  air  can  be  put  to  the  same  pressure  than  by  any  other  contrivance 
now  known,  with  an  equal  expenditure  of  power.  ' 

The  present  officers  of  the  Gould  Machine  Company  are  P.  H.  Gould, 
President,  and  Roscoe  J.  Gould,  Treasurer.  The  warehouse  is  at  102 
Liberty  street,  New  York,  where  they  also  execute  orders  as  supply 
merchants  for  other  machinery  than  that  manufactured  at  their  Works. 
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MANUFACTURES  OF  PATERSON. 

Patersom,  thirteen  miles  north  from  Newark,  is  the  next  largest  man- 
facturing  town  in  New  Jersey.  It  bad  in  1860,  according  to  the  censos 
returns,  123  manufacturing  establishments,  with  a  capital  inyested 
of  $3,403,T00;  employed  3,523  males  and  1,668  females;  and  pro- 
duced a  value  of  $5,939,8T3.  The  princioal  manufactures  were 
follows : 


MftnafMturM. 

Bleaching  aod  dyeing 

Carpets 

Coflbe  and  spioes 

Goiton  goods 

Flax  and  hemp .... 

Forging 

Hosiery 

Lampwiok 

LocomotWes  (1) 

Machinery  and  steam  engines.. 

Mnsquito  netting 

Paper  (2) 

Snk— Mwing,  ete.  (S) 

8oapand  Candles 

Tinware 

Table  corers,  rte...» 

Wire  drawing 

Woolen  goods  and  yarn 


No.  of 
Establish- 
ments. 

4 

1 

1 

11 

1 

A  «• ••> • 

1 

1 

8 

8 

1 

9 

^••■•*a 

S 

ff 

18 

2 

2 


Capital. 
$218,300 

eo,«K) 

40,000 

683.000 

200,000  .... 
110,000  .... 
250,000 

40,000 

600,000 

310,000 

40,000 

249,000 

Ifi3,000 

11,000 

82,200 

SS,8fi0 

3,000  .... 

40,000 


Male 
hands. 

237 

60 

13 

267 

67 

46 

100 

31 

1230 

712 

32 

98 

112 

8 

47 

68 

41 

99  .•••» 


Female 
hands. 

76 


629- 
94. 

70. 
22. 


65 

69 

47b...... 


6.... 

17 

12 


Yalao  of 
Prodoet 

t27S.690 

08,800 

0ft,OM 

874,981 

140,000 

160,000 

290,000 

76,000 

1,2(80,000 

639,812 

90,0  X) 

374,210 

846,600 

63,800 

61,690 

41,318 

63,600 

100,000 


Of  the  large  establishments  in  Paterson  the  most  noteworthy  are  the 
Locomotive  Works,  of  which  there  are  three,  the  parent  establishment 
being 


The  Eogers  LocomotiYe  and  Machine  Works, 

Pounded  in  1831  by  Thomas  Rogers,  for  the  purpose  of  building  Cot 
ton.  Woollen,  and  Flax  Machinery.     In  the  succeeding  year  he  was 
joined  by  Morris  Ketchum  and  Jasper  Grosvenor,  establishing  the 
firm  of  Rogers,  Ketchum  &   Qrosvenor,  who,  in  their  day,  attained 
great  celebrity  as  builders  of  Locomotives  and  Cotton  Machinery. 

The  first  Locomotive  built  by  this  firm  was  the  "  Sandusky,"  which 
was  delivered  to  the  Mad  River  and  Lake  Erie  Railroad  Company, 
October  14,  183T.  During  the  first  year,  ending  November  1,  1838, 
they  built  seven  Locomotives.  In  1839,  they  built  a  Locomotive  for 
the  New  Jersey  Railroad  that  conveyed  with  the  greatest  ease  a  train 
of  loaded  cars,  weighing  from  one  hundred  and  twenty  to  one  hundred 


■^^■^ 


«^ 


i 


THE  B0GSB8  LOOOMOTrVK  AND  MAOHINS  WORKS.  228 

and  thirty  tons,  up  a  grade  of  twenty-six  feet  per  mile,  at  an  average 
speed  of  over  twenty-four  miles  per  hour,  a  performance  which,  at  that 
time,  bad  not  been  equalled  by  any  Locomotires  constructed  in 
England. 

During  the  administration  of  Mr.  Rogers,  which  continued  until  his 
decease  in  1856,  he  made  many  valuable  improvements  that  contributed 
to  the  perfection  of  the  American  Locomotives,  and  which  are  now 
generally  adopted.  As  early  as  1839  he  protected  the  wire  gauze  in 
the  Smoke  Pipe  by  an  Inverted  Cone,  placed  in  the  axis  of  the  Pipe, 
with  its  base  curled  over,  so  as  to  scatter  the  sparks  over  a  large  por- 
tion of  the  surface  of  tl9e  wire-cloth,  and  thus  prevent  the  top  of  the 
spark-catcher  from  being  burnt  out  before  the  other  part  was  materially 
injured.  He,  at  that  time,  also  used  driving-wheels  with  hollow  spokes 
and  rims,  and  two  years  previously  counterbalanced  the  wheels,  for 
which  he  entered  a  specification  in  the  Patent  Office  in  183T.^ 

He  also  originated  an  arrangement  for  forcing  the  eccentric  rods  in 
and  out  of  gear  by  the  use  of  Y  hooks  at  the  ends  of  the  rods,  in  con- 
nection with  the  reversing  lever  and  shaft,  by  which  the  reversing  de- 
pended on  no  contingency,  and  a  single  handle  only  was  required  to 
manage  the  engine  more  efficiently  than  had  heretofore  been  done. 

Messrs.  Rogers,  Ketchum  &  Grosvenor  were  the  first  to  introduce 
and  use  Expansion  Braces — which  was  about  the  year  1840 — and  the 
Link  Motion,  which  they  adopted  in  1849,  and  which  has  nearly 
superseded  all  other-valve  motions. 

They  were  also  the  first  Locomotive  builders  who  put  cast-iron  fer- 
rules in  the  ends  of  the  flues  to  keep  them  tight,  an  improvement  that 
is  now  generally  adopted,  as  they  are  peculiarily  suited  to  the  purpose. 
This  was  in  the  year  1850. 

The  Rogers  Boilers  were  also  distinguished  fVom  those  of  other 
makers  by  their  greater  length  and  increased  number  of  flues,  being 
eight  feet  long  for  an  eight  ton  engine,  with  one  hundred  and  twenty 
flue^,  while  the  usual  length  was  seven  feet,  with  from  eighty  to  ninety 
flues.  By  this  deviation  from  the  early  standard,  he  not  only  obtained 
more  heating  surface,  but  the  hc^t  remained  longer  in  contact  with  the 
flues,  and  the  addition  of  weight  was  a  trifle  in  comparison  with  the 
advantages  derived  from  the  saving  of  fuel.  He,  in  fact,  may  be  said 
to  have  originated  a  style  of  Locomotive  that  is  now  regarded  as  an 
acknowledged  standard. 

The  firm  of  Rogers,  Ketchum  &  Grosvenor  maintained  a  prosperous 
existence  until  the  decease  of  the  senior  partner  in  April,  1856,  when 

(1)  American  Railroad  Journal  and  Mechanist  Magawine,  of  DdOMnbeTi  1889. 
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the  suryiying  partners  took  measures  to  form  a  Joint  Stock  Company^ 
which  was  incorporated  Jane  16th,  1856,  under  the  name  of  "The 
Rogers  Locomotive  and  Machine  Works." 

In  1859,  the  Southern  Railroad  of  Chili  ordered  from  the  Bogem 
Works  a  freight  and  passenger  engine,  at  the  same  time  that  they  sent 
an  order  to  England  for  similar  engines,  with  a  view  of  testing  the 
comparative  merits  of  American  and  English  Locomotives.  The  Eng- 
lish builders,  anxious  to  secure  the  South  American  market  for  their 
engines,  made  the  cylinders  of  both  their  engines  considerably  larger 
than  ordered,  with  a  view  of  obtaining  more  power.  The  trial  lasted 
through  four  days — one  day  for  each  Locomotive — and  resulted  in 
demonstrating  the  very  great  superiority  of  the  American  Locomotives, 
as  the  American  freight  engine  "San  Bernardo"  performed  work  in 
forty-one  minutes  which  the  English  engine  could  only  do  in  eighty- 
eight  minutes;  and  the  American  Passenger  Locomotive  hauled  a 
loaded  train,  up  a  steep  grade,  seventeen  miles  in  thirty-fbur  and  a 
half  minutes,  which  the  English  engine  could  not  do  in  less  than  forty* 
nine  minutes. 

In  1864,  the  Rogers  Company  received  an  order  from  the  United 
States  Government  for  nineteen  Locomotives,  of  the  value  of  $20,000 
each,  which  they  completed  and  delivered  in  three  months,  a  feat  of 
rapid  workmanship  not  paralleled  we  think,  as  ordinarily  four  or  five 
months  are  required  for  the  execution  of  an  order  for  half  the  number. 

The  Works  of  this  Company  include  two  Blacksmith  shops,  one  two 
hundred  feet  long  by  thirty-one  feet  wide,  the  other  one  hundred  and 
two  by  forty  feet ;  a  Boiler  shop,  thirty-three  by  two  hundred  feet ;  an 
Erecting  shop  of  the  same  size,  and  numerous  auxiliary  buildings, 
with  the  requisite  tools  and  accommodation  for  a  thousand  workmen. 
The  President  of  the  Company  is  J.  S.  Rogers  ;  the  Secretary  and 
Treasurer,  R.  S.  Hughes,  of  New  York ;  and  the  Superintendent, 
William  S.  Hudson.  They  are  now  employing  over  eight  hundred 
and  fifty  hands,  and  turning  out  an  average  of  t«n  Locomotives  per 
month,  besides  a  variety  of  machinery  for  Cotton  and  Woollen  manu* 
facturers. 
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The  Danfojrth  Locomotiye  and  Machine  Works, 

In  PatersoQ,  are  among  the  largest  and  most  important  in  the  United 
States.  The  establishment  originated  in  a  small  machine  shop  erected, 
by  Mr.  John  Clark,  senior,  a  native  of  Scotland,  where  the  grist-mill 
now  stands,  near  the  Beaver  Mill,  about  the  year  1800,  and  was  pro- 
bably the  first  machine  works  in  New  Jersey. 

This  shop  was  principally  occupied  in  making  wool-carding  machines 
for  country  work  for  several  years ;  and  as  manufacturing  operations 
increased,  other  machinery  was  made,  until  the  close  of  the  war  of 
1812,  when  manufacturing  operations  were  suspended  for  two  or  three 
years.  About  this  time  the  shop  passed  into  the  hands  of  the  late 
John  Clark,  Jr.,  and  as  power  loom  weaving  was  about  being  intro- 
duced, the  first  orders  taken  were  for  Power  Looms.  The  late  Thomas 
Rogers  was  a  journeyman  house  carpenter,  and  as  the  looms  were  at 
that  time  mostly  made  of  wood,  Mr.  Rogers  was  employed  by  Mr. 
Clark  to  do  the  wood  work ;  and  being  an  active,  smart,  energetic 
man,  soon  became  a  partner. 

Subsequently,  the  late  General  Abram  Godwin  became  interested 
with  them,  establishing  the  firm  of  Godwin,  Rogers  &  Co.  This  was 
in  1822.  At  first  all  their  tools  were  in  the  basement  and  first  flat  of 
the  cotton  mill,  but  they  gradually  increased  their  operations  until 
1828,  when  one  half  of  the  present  brick  machine  shop  was  put  up.  At 
that  time  Charles  Danforth,  a  native  of  Massachusetts,  who  had  been 
living  at  Ramapo,  Rockland  county,  New  York,  for  several  years,  in- 
vented his  celebrated  Gap  Spinning  Frame,  came  to  Paterson  and  made 
an  arrangement  with  this  firm  to  manufacture  them.  Large  orders 
were  taken  for  the  new  spinners  at  satisfactory  prices,  and  a  successful 
business  was  done.  This  circumstance  brought  the  works  into  notice, 
and  gave  them  orders  not  only  for  the  new  spinning  machines,  but  for 
other  machinery. 

In  the  early  part  of  the  year  1830,  Mr.  Danforth  went  to  England 
and  introduced  his  spinners  there,  where  he  met  with  fair  success,  and 
would  have  done  better  but  for  the  self-acting  mule  which  was  then 
about  being  introduced.  He  returned  in  the  fall  of  1831,  just  before 
which  the  firm  of  Godwin,  Rogers  &  Co.,  had  dissolved,  Mr.  Rogers 
going  out  and  connecting  himself  with  Messrs.  Ketchum  &  Grosveneor, 
established  the  firm  of  Rogers,  Ketchum  &  Grosveneur,  who  are  now 
succeeded  by  The  Rogers  Locomotive  and  Machine  Company. 

Mr.  Danforth  took  the  place  of  Mr.  Rogers  in  the  old  firm,  which 
continued  to  do  business  under  the  name  of  Godwin,  Clark  &  Co., 
with  enlarged  works,  until  1840,  when  the  firm  was  dissolved.     The 
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machine  shop  was  then  conducted  by  Mr.  Danforth,  and  the  ootton 
mill  by  General  Godwin,  for  two  years,  when  Mr.  Danforth  bought  out 
the  whole  concern,  and  conducted  it  alone  until  1848,  when  Major  John 
Edwards  (who  had  serred  his  time  in  the  shop  from  1826,  and  had  been 
foreman  for  several  years)  took  an  interest  in  it,  under  the  firm  style  of 
Charles  Danforth  &  Co.  In  1852,  Mr.  Edwin  T.  Prall,  who  had  been 
principal  bookkeeper  from  1839,  became  a  partner,  together  with  Mr. 
John  Cooke,  who  had  been  foreman  for  the  Rogers  Locomotive  Shop 
for  six  or  eight  years,  and  had  contributed  much  towards  perfecting 
and  giving  character  to  the  locomotives  made  by  that  Company.  In 
the  same  year  the  locomotive  shop  was  erected,  and  the  business  con- 
ducted in  the  name  of  Danforth,  Cooke  &  Co.,  until  1865,  when  it  was 
converted  into  a  joint  stock  company  under  the  title  of  the  Danforth 
Locomotive  and  Machine  Company,  the  old  partners  being  the  prin- 
cipal holders  of  the  stock. 

The  Works  of  this  Company  now  cover  nearly  two  acres  of  gronnd, 
and  include  a  Cotton  Factory,  a  Foundry,  a  new  Boiler  Shop  two  hun- 
dred feet  in  length,  a  large  Blacksmith  Shop  and  Pattern  Shop  one 
hundred  and  ten  by  thirty-five  feet,  in  which  patterns  are  stored  that 
originally  cost  $150,000,  and  a  Machine  Shop  which  has  turned  out  in 
a  single  year  $300,000  worth  of  Cotton  Machinery,  besides  over  seventy 
Locomotives.  As  many  as  seven  hundred  men  are  frequently  em- 
ployed. 

Mr.  Charles  Danforth,  the  President  of  the  Company,  has  had 
experience  in  all  branches  of  the  cotton  manufacture,  and  probably 
there  is  no  one  now  living  so  thoroughly  conversant  with  all  the 
details  of  cotton  spinning  and  manufacturing  machinery  for  the  pur- 
pose. Since  his  invention  of  the  Spinning  Frame,  with  which  his 
name  is  associated,  he  has  made  several  improvements  upon  it,  and 
it  is  now  believed  to  be  the  most  effective  throstle  spinner  extant, 
^nd  will  produce,  it  is  claimed,  full  thirty  per  cent,  more  yarn, 
**  spindle  for  spindle,''  than  any  other  spinning  machine. 

Todd  &  Bafferty's  Machine  Works, 

In  Paterson,  is  the  principal  establishment  in  the  United  States  for 
making  Hemp  and  Rope  Machinery.  The  senior  partner  of  this  firm 
was  the  pioneer  in  this  country  in  providing  improved  machinery  for 
this  purpose ;  and  notwithstanding  the  want  of  governmental  protec- 
tion to  the  products  of  their  works,  the  concern  founded  by  him  has 
achieved  a  distinguished  success,  and  now  supplies    the  principal 
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Roperies  not  only  of  this  country,  but  of  Great  Britain,  Calcutta,  and 
Australia. 

The  buildings  comprising  the  Wbrks  cover  about  two  acres  of 
ground,  and  bear  evidence  of  having  been  adapted  to  accommodate 
the  requirements  of  a  growing  business.  The  principal  machine  shop 
and  erecting  room  is  one  hundred  and  twenty-five  feet  long,  about 
eighty  feet  wide,  and  four  stories  in  height.  The  blacksmith  shop 
contains  a  dozen  fires,  and  to  this  is  attached  a  building  devoted  espe- 
cially to  the  construction  of  heavy  machinery.  Here  are  two  large 
lathes,  one  capable  of  turning  twenty- two  feet  in  diameter  and  the  other 
twelve  feet.  The  foundry  is  of  brick,  one  hundred  and  twenty  feet 
long  and  about  forty  feet  wide ;  and  the  pattern  shop  is  large  and  fire- 
proof. Besides  these,  the  firm  have  probably  the  most  complete  boiler 
shop  in  the  State  of  New  Jersey.  It  is  two  hundred  feet  long,  sixty 
feet  wide,  and  occupies  nearly  thirty  city  lots. 

About  twenty-five  years  ago  the  senior  partner,  Mr.  Joseph  C.  Todd, 
commenced  in  Paterson«the  manufacture  of  machines  for  spinning  Ma- 
nilla, Russia,  and  other  Hemp  into  Rope  and  Cordage.  The  firm  was 
originally  Todd  &  Mackey,  which  continued  until  1848,  when  it  was 
dissolved  and  Mr.  Philip  Rafferty  became  a  partner.  The  machines 
made  by  them  were  improved  from  time  to  time,  until  now,  it  is  be- 
lieved, they  are  without  a  rival  in  the  world.  A  set  consisting  of  one 
Scutching  Machine,  one  Lapper,  two  Drawings,  and  ten  Spindles,  will 
spin  twelve  hundred  and  fifty  ponnds  of  No.  20  Yarn  per  day,  and  the 
product  is  more  uniform  in  quality  and  stronger  than  hand  spun  rope.  A 
set  of  these  machines  may  be  put  up  and  operated  in  a  room  of  thirty  by 
forty -five  feet,  and  the  whole  can  be  driven  by  an  engine  of  ten  horse- 
power. These  machines  have  superseded  all  others  heretofore  used  in 
the  United  States  and  Canada,  and  have  been  adopted  in  the  Government 
Rope  Works  at  Boston.  In  1859  Mr.  Todd  visited  Europe,  and  not- 
withstanding the  difficulties  and  obstacles  thrown  in  the  way  of  intrp- 
ducing  American  machinery  in  the  European  market,  achieved  a  de- 
cided triumph,  having  secured  their  introduction  into  nearly  all  the 
principal  rope  manufactories  of  England,  Scotland,  and  Ireland. 
•  Messrs.  Todd  &  RaflFerty  have  recently  perfected  a  piachine  for  con- 
verting Tow  into  Bale  Rope  in  one  operation,  and  have  prepared  im- 
proved machinery  for  picking  oakum,  which  is  in  use  at  the  United 
States  Navy  Yard,  Brooklyn,  and  at  all  the  principal  manufactories  in 
the  United  States  and  in  England.  Besides  this  class  of  machinery, ^^he 
firm  have  attained  an  excellent  reputation  for  building  Steam  Engines 
and  Boilers.  Their  Boiler  Works,  as  we  have  stated,  are  large  and 
unusually  well  arranged.     The  Horizontal  Steam  Engines  manufao- 
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tured  by  them  are  notable  for  their  simplicity,  strength,  and  superior 
workmanship.  The  cylinder  is  cast  with  a  jacket  which  presents  the 
condensation  of  steam,  and  the  pistons  are  self-adjusting.  These  En- 
gines are  supplied  with  the  Judson  or  Snow  Patent  GoTcmor,  mnd 
valve. 

Messrs.  Todd  &  Rafferty  also  manufacture  a  new  Patent  Cat-off 
Engine,  and  a  novel  and  very  effective  Portable  Engine,  the  peculiarity 
consisting  in  the  construction  of  the  Bed,  which  is  a  hollow  box,  in 
which  are  a  series  of  pipes  extending  the  entire  length  of  the  boz^ 
Through  these  the  water  is  forced  by  the  pumps  into  the  boiler,  after 
being  highly  heated  by  the  exhaust  steam,  which  enters  the  box  at  the 
cylinder  end,  and  escapes  through  a  small  pipe  at  the  opposite  end 
into  the  smoke  stack.  The  crank  is  made  double,  and  the  shaft  pro- 
jects on  both  sides  of  the  boiler,  so  as  to  put  the  driving  pulley  on 
either  side,  or*  to  use  two,  if  the  case  requires.  One  end  of  the 
piston-rod  acts  as  the  pump-plunger,  the  pump  setting  between  the 
two  connecting  rods,  each  of  which  takes  hold  of  one  end  of  the  brass 
around  the  wrist  of  the  crank,  thus  making  the  crank  bearing  seven 
and  a  half  inches  long. 

About  three  hundred  and  fifty  hands  are  generally  employed  in  these 
Works,  and  sometimes  as  many  as  five  hundred. 


The  Faterson  Iron  Company, 

Whose  Works  are  located  within  a  short  distance  from  the  depot  of  the 
Erie  Railway  Company,  was  incorporated  by  an  Act  of  the  Legislature 
of  the  State,  passed  March  9th,  1853,  and  commenced  operations  by 
erecting  a  Forge,  one  hundred  and  thirty  feet  long  by  eighty-six  feet 
wide  ;  a  Blacksmith  and  Welding  shop,  seventy-five  feet  long  by  fifty 
feet  wide  :  and  a  Tiro  Rolling  Shop,  fgrty-three  feet  long,  and  thirty- 
six  feet  wide.  This  shop  is  equipped  with  machinery,  by  which  the 
Tire,  after  having  been  laid  on  a  horizontal  face  plate,  and  run  between 
a  pair  of  running  rolls  and  two  guide  rolls,  is  taken  out  so  perfect,  as 
to  require  no  boring  or  turning  to  fit  the  wheel  centre. 

In  1855,  having  purchased  the  patent  right  for  the  State  of  New 
Jersey,  they  put  in  one  of  Watts'  one-thousand-pound  Steam  Hammers, 
and,  from  that  time  until  1861,  they  were  almost  constantly  employed 
in  manufacturing  Locomotive  Forgings  and  Tires  for  the  Locomotive 
shops  in  Paterson  and  Jersey  City,  and  a  large  amount  of  repair  and 
renewal  work  for  the  railroads  in  the  vicinity. 

The  entire  machinery  of  the  forge  and  tire  mill  is  driven  by  an  engine 
of  seventy-five  horse-power,  built  by  Wm.  Burden,  of  Brooklyn.  The  ma- 
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chine  shop  is  driven  by  an  engine  of  thirty  horse-power,  built  by  Todd 
and  Raflferty  of  Paterson,  New  Jersey. 

The  strength  and  durability  of  the  Paterson  Locomotives  is  no  doubt 
due  in  no  small  degree  to  the  skill  and  care  of  the  managers  of  this 
establishment,  and  their  reputation  for  superior  workmanship  has  be- 
come so  well  established  that  they  are  called  upon  for  forgings  and 
tire  from  every  State  in  the  Union. 

The  Forge  and  Machine  shop  is  now  four  hundred  and  eighty  feet 
long  by  eighty-six  feet  wide,  the  Blacksmith  and  Welding  shop  one 
hundred  by  fifty  feet,  and  the  Tire  Rolling  and  Bending  shop  eighty  by 
thirty -six  feet.  There  are  thirteen  Heating  Furnaces,  eight  of  Watt's 
patent  Steam  Hammers  (six  of  one  thousand  and  two  of  fifteen  hun- 
dred pounds),  two  of  Nasmyth's  Upright  Steam  Hammers  (one  of  three 
and  one  of  ten  tons),  eight  Lathes,  five  Planers,  two  Slotting 
Machines,  etc. 

They  employ  about  two  hundred  men,  and  turn  out  from  three 
'thousand  to  four  thousand  tons  of  finished  work  per  annum.  The 
Treasurer  of  the  Company  is  F.  C.  Beokwith,  of  Paterson. 

Paterson,  besides  her  extensive  Locomotive  shops  and  Iron-works, 
is  the  principal  seat  in  the  United  States  of  the  manufacture  of  Silks. 
In  1860,  according  to  the  census  returns,  there  were  but  four  Silk  man- 
ufactories, whose  aggregate  capital  was  $153,000;  now  there  are 
probably  a  dozen  of  these  establishments,  large  and  small,  which  employ 
nearly  two  thousand  operatives,  and  produce  Sewing  and  other  Silks 
of  a  value  approximating  $2,000,000. 

The  pioneer  in  this  department  of  manufactures  in  Paterson,  to  whom 
not  only  the  city  but  the  country  is  largely  indebted  for  his  enterprising 
and  persevering  efforts,  is  John  Ryle,  the*founder  of,  and  senior  partner 
in,  the  firm  of 

John  Byle  &  Co. 

A  native  of  Macclesfield,  England,  where  his  brothers,  Reuben  and 
William,  have  been  for  many  years  leading  manufacturers  of  Silks,  sup- 
plying the  London  and  Manchester  markets,  Mr.  John  Ryle  emigrated 
to  America  in  1839,  and  engaged  in  the  Silk  manufacture  at  Paterson  in 
1840.  His  productions  at  first  were  limited  to  the  ordinary  varieties 
of  Sewing  and  Floss  Silks,  bul  in  1843  he  attempted  weaving,  in  which 
he  was  entirely  successful  in  producing  marketable  fabrics,  though  in 
consequence  of  the  cost  he  abandoned  it.  Among  his  productions  of 
that  period  was  the  beautiful  flag  which  waved  over  the  Crystal  Palace 
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at  the  great  exhibition  in  New  York,  in  1852.  In  1860  he  reiwwed  tba 
attempt,  bat  in  consequence  of  the  Rebellion,  and  the  want  of  eneoor- 
agement  afforded  by  the  Qovemment,  it  was  not  foand  profitable  to 
continue  it.  During  this  period,  however,  he  succeeded  in  sttsininga 
high  reputation  for  his  Sewing  Silks,  which  are  everywhere  leg^aided 
as  equal  in  quality  to  the  imported. 

The  firm  of  John  Ryle  &  Co.  have  now  a  mill  near  the  Passaic  Falls 
two  hundred  feet  long  and  seventy-five  feet  wide,  two  stories  in  heighl 
The  machinery  consists  of  three  thousand  two  hundred  and  fifty-aiz 
Raw  Silk-winding  Spindles,  nine  hundred  and  fifty-two  DouUiDg 
Spindles,  four  hundred  and  seventy-six  Soft  Silk-winding,  one  hundred 
and  ninety-two  Soft  Silk  Finishing,  ten  hundred  and  twenty-four  Clean- 
ing Spindles,  four  hundred  Reeling,  six  thousand  five  hundred  and  fifty- 
five  Spinning  Spindles,  and  twenty-one  Spooling  Frames,  capable  of 
spooling  three  hundred  and  fifteen  gross  of  spools  each  day.  The  em- 
ployes  exceed  three  hundred,  principally  females,  whose  aggpregate 
wage  amounts  to  about  $50,000  per  annum. 

All  the  operations,  including  dyeing  and  finishing,  are  performed  in 
this  manufactory.  The  raw  Silk  is  imported  from  China  and  Japan, 
having  been  reeled  from  the  cocoon,  and  arrives  put  up  in  large 
skeins  of  a  dull  white  or  yellowish  color,  the  cost  being  from  eight 
to  ten  dollars  per  pound.  The  first  process  in  the  manufacture  is  to 
place  it  on  the  winding  machines  and  transfer  it  to  bobbins,  from  twenty 
to  thirty  of  these  usually  being  on  a  single  machine.  One  operatiye 
attends  each  machine.  It  is  then  cleaned,  being  made  to  pass  over  the 
edge  of  a  knife,  for  the  purpose  of  taking  off  bits  of  tow  and  other  ex- 
crescences. The  next  process  is  doubling  these  threads ;  but  this  term 
comprises  the  placing  together  of  any  number  of  them  from  two  to 
twenty-five,  according  to  the  use  for  which  it  is  designed.  To  this 
succeeds  spinning  for  the  first  time  over,  after  which  the  article  is  sized, 
putting  two  or  more  threads  together  of  the  same  size  and  twist  to  make 
the  thread  in  its  final  shape  look  even.  The  last  of  these  stages  is 
spinning  for  the  second  time,  the  threads  being  drawn  out  on  a  long 
railroad  and  twisted  by  a  process  similar  to  that  on  the  old  mules  in 
our  cotton-mills,  only  at  a  far  higher  speed,  the  spindles  making  more 
than  ten  thousand  revolutions  per  minute. 

The  Silk  having  been  reeled  up  into  skeins,  is  taken  to  the  dye- 
house,  where  it  undergoes  the  coloring  processes  required,  after  which 
it  is  steam -stretched  and  stringed,  the  latter,  it  would  seem,  a  some- 
what exhaustive  operation,  large  bundles  being  jerked  and  twisted  as 
tightly  as  the  strength  of  a  pair  of  powerful  arms  working  on  a  lever  bar 
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ean  twist  them.  It  appears  al  most  impossible  that  the  article  could  endure 
such  a  test ;  but  it  never  gives  waj.  This  process  gives  the  finished 
article  a  beautiful  lustre  which  it  would  not  otherwise  receive.  This 
firm  ht^ve  been  remarkably  successful  in  their  Dyeing  Department, 
which  is  under  the  superintendence  of  a  Macclesfield  djer  of  long  ex- 
perience. 

Mr.  Ryle  has  been  a  benefactor  to  Paterson,  not  only  in  estab- 
lishing a  new  branch  of  manufactures  of  great  importance,  but  in 
promoting  civic  improvements  tending  to  increase  the  attractions  of  the 
city  as  a  place  of  residence.  The  Waterworks,  which  furnish  the  city 
with  an  abundant  supply  of  pure  water,  were  erected  mainly  through 
his  means  and  exertions,  and  the  grounds  around  the  "  Cottage  on  the 
Cliff"  and  the  Falls,  that  afford  a  delightful  breathing  place  to  the  citi- 
zens, especially  the  operatives  in  the  factories,  were  adorned  by  him 
and  thrown  open  freely  to  the  public. 

The  Dale  MannfiEicturing  Company 

Have  recently  erected  at  Paterson  the  largest  Silk  manufactory  in  this 
country,  and,  it  is  said,  larger  than  any  single  establishment  of  the 
kind  in  Europe.  The  Company  was  incorporated  in  1864,  the  princi- 
pal stockholders  being  members  of  the  firm  of  Thomas  N.  Dale  &  Co., 
who  were  formerly  leading  importers  of  Sewing  and  other  Silks  in  New 
York  city,  and  who  were  the  first  to  engage  in  the  sale  of  Tailor's 
Trimmings  as  a  specialty  in  which  they  are  yet  the  principal  dealers, 
having  branch  houses  in  Paris,  Philadelphia,  and  Cincinnati.  In  1861, 
the  change  in  the  Tariff,  and  other  circumstances,  rendered  the  impor- 
tation of  Sewing  Silks  unprofitable,  and  the  firm  engaged  in  the  manu- 
facture at  Paterson,  in  a  small  way,  producing  the  same  qualities  they 
had  previously  imported,  and  so  successfully,  that  their  facilities  were 
soon  inadequate  to  supply  the  demand.  In  1864,  therefore,  Mr.  Dale 
purchased  one  hundred  city  lots,  twenty-four  of  which  were  opposite 
the  Paterson  depot  of  the  Erie  Railroad,  and  from  his  own  designs  pro- 
ceeded to  erect  a  manufactory  which  should  be  a  model  for  all  others. 
The  principal  mill  is  two  hundred  and  seventy-five  feet  in  length,  forty- 
eight  feet  wide,  and  four  stories  in  height,  with  a  centre  projection  one 
hundred  feet  in  length,  and  auxiliary  buildings,  including  a  Dye-house 
and  an  Engine  and  Boiler  house,  a  Blacksmith  and  Machine  shop.  The 
aggregate  floor  superficies  is  nearly  seventy-five  thousand  square  feet. 
To  insure  the  requisite  strength  and  prevent  vibration  by  the  action  of 
the  machinery,  the  walls  are  built  twenty  inches  thick,  of  substantial 
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mftsonrj  from  the  bottom  to  the  top.  The  floors  are  double,  the  inside 
one  of  thick  plank  placed  in  the  usual  manner,  the  other  of  narrow 
boards  laid  diagonally,  and  the  whole  resting  on  joists  fifteen  by  twelve 
inches.  It  is  scarcely  necessary  to  say  that  in  a  building  erected  so 
substantially  there  is  no  crack  in  the  walls,  nor  is  vibration  by  the  mo- 
tion of  the  machinery  apparent. 

In  the  construction  of  the  building  every  precaution  possible  has  been 
taken  to  guard  against  damage'  to  life  and  property  from  fire,  there 
being  a  force  pump  of  great  capacity,  with  sufficient  hose  on  each  floor, 
to  throw  water  to  every  part  of  the  story ;  an  extra  stairway  is  pro- 
vided to  facilitate  exit  in  case  of  sudden  alarm,  and  Fire-proof  vaults  of 
large  size  have  been  built,  in  which  the  raw  and  manufactured  Silks  are 
deposited.  A  well  has  also  been  sunk  underneath  the  building  from 
which  water  for  the  boilers  can  be  obtained  should  the  ordinary  supply 
fail  from  any  unforeseen  cause.  There  is  also,  throughout  the  building, 
ample  ventilation  and  an  abundance  of  light,  which  has  a  tendency  to 
promote  both  the  health  and  cheerfulness  of  the  employes. 

The  machinery  is  propelled  by  a  Corliss  engine  of  sixty-five  horse- 
power, and  includes  ten  thousand  six  hundred  and  ninety-two  spindles, 
of  which  over  eight  thousand  are  spinning  spindles.  There  are  also 
thirty  looms  now  in  operation  on  braids  and  bindings,  and  it  is  pro- 
posed to  increase  the  number  to  eighty,  a  large  proportion  being  the 
Jacquard  loom.  When  fully  equipped,  this  factory  will  have  the  capa- 
city of  '*  throwing"  fifteen  hundred  pounds  of  Silk  per  week,  which,  it 
is  believed,  is  a  greater  capacity  than  that  of  any  single  mill  in  England. 

The  capital  of  the  Company  is  now  $300,000,  but  it  is  proposed  to  in- 
crease it  to  a  half  million  of  dollars.  All  the  stock  is  held  by  Thomas 
N.  Dale,  George  Richmond,  John  R.  Harris,  and  Joseph  H.  Brown, 
who  are  also  members  of  the  mercantile  firm  of  Thomas  N.  Dale  &  Co. 

Another  new  establishment  that  has  contributed  to  increase  the  im- 
portance of  Paterson  as  a  manufacturing  centre  is 

The  Passaic  Flax  Hills, 

For  the  production  of  Shoe,  Sewing  Machine,  and  all  kinds  of  Linen 
Thread.  It  is  well  known  to  dealers  in  these  kinds  of  Thread  that  the 
brand  most  highly  valued  in  the  American  market  has  been  for  some 
years  what  is  known  as  **  Barbour's  Standard,"  manufactured  at  the 
great  mills  of  William  Barbour  &  Sons,  at  Lisburn,  near  Belfast,  Ire- 
'  tnd.     The  representative  of  this  firm  in  this  country  is  the  house  of 
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Barbour  Brothers,  New  York  city,  who  in  1864  determined  to  estab- 
lish a  branch  of  the  manufactory  here,  and  selected  Paterson  as  the  site, 
where  they  purchased  land  and  fitted  up  buildings  for  the  purpose. 
Their  principal  mill  is  now  a  stone  structure,  one  hundred  by  forty  feet, 
five  stories  in  height,  of  which  the  first  three  stories  are  used  for  pre- 
paring and  spinning  the  flax,  which  is  imported.  In  these  rooms  there 
are  all  the  different  machines  necessary  for  the  complicated  process  of 
spinning,  and  they  combine  all  the  recent  improvements. 

The  raw  material  is  first  taken  into  the  lower  stories,  and  from 
thence  ascending,  undergoing  the  various  processes  of  manufacture 
till  it  reaches  the  top  floor,  when  it  is  ready  for  market.  Although 
these  operations  occupy  comparatively  little  space,  the  quantity  of  work 
turned  out  (the  machinery  being  of  such  improved  and  perfect  con- 
struction) is  very  considerable. 

All  the  Shoe  Thread  is  papered  and  packed,  and  the  Machine  Thread 
spooled  and  labelled,  in  a  three-story  wooden  building  adjacent.  Here, 
also,  is  a  printing  office,  in  which  all  the  lithographic  printing  required 
for  labels  is  performed. 

Besides  these,  the  firm  have  also  a  large  Dye-house,  one  hundred  by 
thirty  feet,  a  new  brick  building  one  hundred  by  twenty  in  which  the 
offices  are  located,  twenty-four  tenement  houses  for  operatives,  and 
other  landed  estate. 

These  Works  are  located  near  the  Falls,  and  use  water-power, 
which,  being  unlimited,  can  be  made  available  to  any  extent  that  the 
constantly-increasing  consumption  of  the  country  requires. 

All  the  Flax  used  in  these  mills  is  grown  in  Ireland,  where  long  ex- 
perience in  this  branch  of  industry  has  given  the  people  a  peculiar 
aptitude  in  the  pursuit,  and  about  one  fourth  of  the  operatives  now 
employed  were  brought  over  from  Ireland,  where  they  had  acquired  a 
thorough  knowledge  of  the  business. 

In  1865,  the  "American  Velvet  Company,"  which  had  been  pre- 
viously established  at  Newark,  erected  in  Paterson  a  large  brick 
factory  two  hundred  by  forty-five  feet,  three  stories  high,  and  equipped 
it  with  machinery  imported  from  England,  for  weaving  velvets,  hat 
plushes,  foulards,  and  pongees.  The  Company  spin  the  silk  out  of 
pierced  cocoons,  imported  at  present  from  France  and  Japan,  though 
California  promises  soon  to  furnish  an  adequate  supply  of  this  impor- 
tant product.  This  is  the  first  attempt  to  manufacture  on  a  large  scale 
Silk  Velvets  in  this  country,  and  judging  by  the  specimens  of  its  pro- 
ductions, excellent  in  qoalitj  and  brilliant  in  dye,  is  likely  to  be  suc- 
cessful. 
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The  Dolphin  Hannfacturing  Company 
Is  the  style  of  a  Company  in  Paterson,  organized  under  the  manufac* 
taring  law  of  New  Jersey,  which  carries  on  the  manufacture  of  coarse 
goods  from  Flax,  Hemp  or  Jute,  as  the  trade  may  demand.  It  was 
originally  known  as  the  American  Hemp  Company,  and  was  established 
in  1844  for  the  manufacture  of  hemp  into  sail  canvas  and  other  articles 
for  which  this  fibre  was  believed  to  be  suited.  The  advance  in  the 
price  of  American  hemp,  from  $80  to  $300  per  ton,  combined  with  a 
preference  for  cotton  duck,  caused  this  Company  to  add  Flax  and  Jate 
to  their  original  articles  of  manufacture.  They  are  extensive  producers 
of  Jute — or,  as  it  is  called.  Hemp  Carpeting — of  Bagging  for  Hops  and 
for  Sea  Island  Cotton,  of  Burlaps  and  Tailors'  Canvas ;  also  of  Yarns 
for  filling  for  Venetian  and  Tapestry  Woolen  Carpctings,  and  of  Twines 
for  Wool.  Before  1850  the  consumption  of  jute  carpeting  was  trifling. 
At  that  date  their  superintendent  introduced  the  style  of  mottled 
grounds,  by  doubling  and  twisting  two  threads  of  different  colors  into 
one  thread.  This  at  once  gave  a  great  impetus  to  the  business  both  in 
America  and  in  Scotland,  where  large  factories  have  since  been  built 
for  the  production  of  this  article  exclusively.  This  Company  was  the 
first  to  introduce  canvas  for  tailors'  linings  made  from  jute  entirely 
— formerly  a  mixture  of  flax  and  tow  was  invariably  used ;  and  also  that 
description  of  burlaps  for  wrappers  and  bags  known  as  "heavy  tens" 
(ten  shillings).  All  these  articles  have  since  become  staples,  and  the 
consumption  is  very  large. 

This  establishment  is  owned  by  nearly  the  same  proprietors  who 
built  it  in  1844.  The  Superintendent  then  and  now  is  J.  B.  Meldrum, 
a  native  of  Scotland.  This  gentleman  claims  to  be  the  pioneer  in  jute 
manufacturing,  having  spun,  in  1832,  in  Dundee,  Scotland,  the  first 
yarns  made  from  that  article.  The  consumption  of  jute  in  Dundee 
alone  has  since  attained  the  remarkable  extent  of  sixty  to  seventy 
thousand  tons  annually. 

The  Dolphin  Company's  Mill  is  situated  on  the  first  raceway  or  level 
at  Passaic  Falls,  Paterson.  They  use  a  turbine  wheel  of  six  feet  diam- 
eter, drawing  six  square  feet  of  water  under  head  and  fall  of  twenty- 
two  feet,  with  a  power  equal  to  one  hundred  and  eighty  horses.  The 
mill  building  is  substantially  constructed  of  stone  with  slate  roof,  two 
hundred  and  thirty  feet  long  by  forty-eight  feet  wide,  two  stories  and 
attic ;  contains  about  twelve  hundred  spindles  and  fifty  loonjs,  all  of 
the  heaviest  description,  and  produces  about  one  hundred  tliousand 
pounds  of  yarns  monthly,  using  six  hundred  tons  of  raw  material  annu- 
ally. The  market  for  their  manufactures  is  found  chiefly  in  New  York, 
where  they  have  an  office  and  salesroom.  The  capital  of  the  Company 
is  $250,000. 
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G.  IVe  Witt,  Brother  &  Co.'s  Brass  Wire  Works,  Belleville,  H.  J., 

A  ro  the  most  complete  and  extensive  of  the  kind  in  the  United  States. 
Tliey  were  formerly  owned  by  William  Stephens  &  Son,  and  were  one 
of  the  first  brass  rolling-mills  established  in  this  country.  This  firm 
was  for  many  years  largely  engaged  in  making  sheet  brass,  and  then 
undertook  the  manufacture  of  Brass  and  Copper  Wire.  The  first  cop- 
per wire  used  for  telegraphic  purposes  in  the  United  States  was 
made  in  these  Works,  and  furnished  to  Amos  Kendall  for  the  line  be- 
tween Philadelphia  and  Washington.  About  1849,  Mr.  Gasherie  De 
Witt,  a  native  of  Hudson,  New  Jersey,  and  son  of  an  eminent  physician 
of  the  same  name,  became  the  agent  in  New  York  city  for , Messrs. 
Stephens  &  Son,  and  in  1857  purchased  the  entire  establishment,  asso- 
ciating with  him  his  brother  Josiah  II.  De  Witt.  They  have  greatly 
enlarged  the  original  works,  and  by  strict  attention  to  the  details  of 
manufacturing,  and  to  the  maintenance  of  their  credit  by  prompt  pay- 
ments, they  have  achieved  an  enviable  success. 

The  manufactures  of  this  firm  include  all  kinds  of  Brass  and  Copper 
Wire,  Sheet  Brass,  Wire  Cloth,  Foudrinier  Wires,  Fine  Wire  Rope 
and  Sash  Cord,  Wire  Window  Screens,  and  Dandy  Rolls  for  Paper 
Makers.  The  buildings  cover  an  acre  of  ground  and  comprise  a  rolling 
mill,  a  casting  shop,  a  wire-drawing  shop,  a  weaving  department, 
painting  shop,  and  carpenter's  building. 

The  processes  of  manufacturing  wire  cloth  are  both  delicate  and  in- 
teresting. The  ingot  is  first  rolled  into  the  bar,  then  drawn  to  the 
finest  sizes,  and  then  woven  into  fabrics,  some  of  them  being  ten  thou- 
sand meshes  to  the  square  inch.  The  machinery  is  propelled  both  by 
water  and  steam,  equal  in  the  aggregate  to  one  hundred  horse  power. 
About  seventy  workmen  are  employed  in  the  different  departments,  to 
whom  $40,000  are  paid  annually  in  wages.  Among  them  is  one  of  the 
best  artists  in  the  country,  who  is  employed  in  painting  Landscapes  on 
Wire  Cloth  for  Window  Screens. 

The  products  of  this  manufactory  are  sold  to  all  parts  of  the  United 
States,  and  to  Cuba  and  South  America.  Every  sheet  of  paper  made 
must  be  formed  on  wire  cloth  ;  while  in  the  South  it  is  extensively 
used  for  straining  turpentine,  and  in  California  for  siftin^^  gold  dust. 
This  establishment  was  the  first  in  this  country  to  introduce  the  manu- 
facture of  Foudrinier  wires,  so  essential  to  paper  makers,  and  they  con- 
tinue to  be  the  leading  manufacturers  of  tliis  important  article. 

Messrs.  G.  De  Witt,  Brother  &  Co.  employ  in  their  business  a  capital 
of  $100,000,  and  produce  annually  about  the  same  amount  of  fine  goods. 
Their  Sales  Wareroom  is  at  No.  90  John  street.  New  York. 
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John  Jewett  &  Sons'  Floor  Cloth  Works, 

At  Elizabeth,  N.  J.,  are  among  the  largest  of  the  kind  in  the  United 
States.  Nearly  three  acres  of  ground  are  covered  with  buildings,  the 
principal  ones  being,  respectively,  two  hundred  and  twenty-five  by 
seventy-five,  and  one  hundred  and  twenty-five  by  forty  feet ;  and  the 
drying-rooms  are  seventy-five  by  eighty  feet.  In  the  manufacture  of 
heavy  oil-cloths,  a  large  capital,  as  well  as  large  buildings,  is  required; 
for  several  months  elapse  before  the  products  can  be  thoroughly 
dried  and  prepared  for  market.  The  raw  material  used  is  canvas, 
imported  from  Scotland,  in  sheets  sometimes  a  hundred  yards 
long.  From  these,  pieces  are  cut,  of  the  required  size,  and  then 
stretched  upon  substantial,  upright  wooden  frames,  each  separated 
from  the  next  by  a  space  of  a  few  feet.  Ladders  and  platforms  are 
conveniently  arranged,  to  afford  access  to  every  part  of  the  cloth. 
When  strained,  and  well  secured  to  the  frame,  an  application  of  a 
solution  of  glue  size  is  made  to  the  back  of  the  canvas  with  a  brush, 
and  then  rubbed  smooth  with  pumice  stone.  When  this  is  dry,  a 
coating  of  paint,  of  linseed  oil  and  ochre,  is  laid  on,  by  means  of  steel 
trowels,  which  are  sometimes  two  and  a  half  feet  in  length.  lu  the 
course  of  two  weeks,  this  becomes  dry,  and  a  second  coat  is  applied. 
In  the  meanwhile,  similar  operations  have  been  going  on  the  face  of 
the  cloth,  no  less  than  three  coats  of  paint  being  applied  with  the 
trowel ;  and,  finally,  a  fourth  coat  is  laid  on  with  a  brush,  which  is 
intended  to  form  the  groundwork  of  the  design,  to  be  afterward 
printed.  For  the  best  cloth,  two  and  three  months  are  required  to 
complete  these  operations,  and  the  materials  laid  on,  amount  to  nearly 
three  times  the  weight  of  the  canvas.  A  piece  of  oil-cloth,  twenty- 
four  by  one  hundred  feet,  will  weigh  nearly  a  ton.  The  heavy  pieces 
are  received  from  the  frames  upon  rollers,  set  upright,  and  are  conveyed 
to  the  printing-room,  where  they  are  laid  upon  a  table,  and  drawn 
along  as  fast  as  the  printing,  upon  the  portions  in  advance,  progresses. 
The  printing  is  accomplished  by  blocks  of  pine  wood,  faced  with  pear- 
tree,  and  engraved,  each  one,  to  print  all  those  parts  of  the  patterns 
which  are  in  one  color,  the  portions  corresponding  to  the  other  colors 
being  cut  away.  As  many  blocks  are  applied  in  succession,  therefore, 
as  there  are  colors  to  be  printed,  the  operations  being  much  the  same 
as  that  described  in  printing  wall-papers  by  hand,  or  in  calico  printing. 
Messrs.  John  Jewett  &  Sons  employ,  in  these  works,  about  sixty 
men,  and  produce,  annually,  about  three  hundred  and  fifty  thousand 
yards  of  Floor' Cloth. 
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MANUFACTURES  OF  TRENTON. 

Trenton,  the  capital  of  the  State  of  New  Jersey,  had,  in  1860,  accord- 
ing to  the  Census,  203  manufacturing  establishments,  with  a  capital 
invested  of  $2,347,755,  and  employing  2,388  male  and  1,914  female 
hands,  yielding  products  valued  at  $4,243,369.  The  leading  manufac- 
tures were  Bar  Iron,  Rails,  etc.,  value  $852,694;  Machinery,  Steam 
Engines,  and  Iron  Castings,  $349,370 ;  Paper,  $480,000  ;  Hosiery, 
«461,712;  Flour  and  Meal,  $371,676;  Cotton  Goods,  $55,000;  Earth- 
enware, $100,900;  Fire  Brick,  $45,000;  Clothing,  $127,840;  Coffee 
and  Spices,  $110,512;  Wire  Rope,  $70,000;  Soap  and  Candles, 
$56,100;  Stone  Pipe  vitrified,  $50,000 ;  Marble  work,  $69,672  ;  Cars, 
$40,000  ;  Cigars,  $64,968 ;  Agricultural  Implements,  $36,850  ;  Anvils 
and  Vises,  $38,300  ;  Carriage  Shafts,  etc.,  $35,000 ;  Cordage,  $22,500  ; 
Leather  Belting,  $24,000 ;  Lumber,  sawed,  $40,000 ;  Sash,  Doors,  and 
Blinds,  $43,120. 

Trenton  had  also  manufactories  of  Boots  and  Shoes,  Brass  Cocks, 
Brooms,  Brushes,  Cabinet  Ware,  Hatg,  Horse  Nails,  Knitting  Machines, 
Preserved  Fruit,  Saddlery  and  Harness,  Saws,  Skins,  Tinware,  Springs 
and  Belts,  etc.  « 

The  most  notable  of  the  manufactories  in  Trenton  have  been  alluded 
to  elsewhere  in  this  work.  For  some  account  of  Roebling's  Wire 
Works,  see  Article  John  A.  Roebuno  ;  and  of  the  American  Saw 
Company's  Works,  see  Article  James  E.  Emerson.  The  Trenton  Iron 
Company  have  at  South  Trenton  one  of  the  largest  Rolling  Mills  in 
the  United  States,  containing  fifty-eight  Furnaces  in  all,  and  six  trains 
of  rolls,  driven  by  steam,  and  producing  about  fourteen  thousand  tons 
of  rails  and  wire  annually.  The  area  enclosed  under  one  roof  is  three 
and  a  half  acres,  and  is  said  to  be  the  largest  single  building  in  the 
United  States.  Here  were  made  the  first  Wrought-Iron  Beams  for  fire- 
proof buildings  for  the  United  States  government;  and  at'these  Works 
the  Wire  was  made — a  mile  of  which  weighed  but  half  a  pound — that 
received  the  Prize  Medal  at  the  World's  Fair  in  London.  More  re- 
cently the  Company  have  succeeded  in  manufacturing  Gun-barrel  Iron 
equal  in  quality  to  the  foreign,  and  the  market  is  now  fully  supplied. 
The  discovery  of  the  process  of  making  this  description  of  iron  is  per- 
haps of  greater  value  and  importance  to  the  country  than  any  other 
new  manufacture  introduced  since  the  commencement  of  the  late  Re- 
bellion.    Locomotive  Tires  are  also  successfully  made  at  these  Works. 

Trenton  is  now  the  principal  seat  of  the  woollen  manufacture  in  the 
State  of  New.  Jersey.     It  is  estimated  that  the  capital  invested  in  this 
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business  exceeds  a  half  million  of  dollars,  and  that  the  value  of  the  an- 
nua] product  is  more  than  a  million  of  dollars.  Of  the  woollen  mQls 
the  principal  one  is 

Samnel  E.  Wilson's  Factory, 

A  fine  four-story  brick  structure,  two  hundred  and  twenty-five  feet 
long  and  about  sixty-five  feet  wide.  It  is  erected  on  the  site  of  an  old 
cotton  mill  built  by  Jacob  Hoy  as  early  as  1814.  In  1852  the  property 
passed  into  the  hands  of  Mr.  Wilson,  who  made  important  additions  to 
the  buildings,  and  after  the  fire  in  1864,  which  destroyed  the  entire  old 
portion  of  the  mill,  rebuilt  it  in  a  substantial  manner,  making  it  one  of 
the  most  complete  and  conveniently  arranged  woollen  factories  in  the 
State. 

The  machinery  includes  six  full  sets  of  cards,  eleven  mules,  three 
of  them  self-acting  and  larger  than  ordinary,  containing  about  two 
thousand  spindles,  and  two  hundred  looms.  Nearly  all  the  ma- 
chines, excepting  the  automatic  mules,  which  are  of  English  manu- 
facture, were  made  at  the  works  of  the  Bridesburg  Manufacturing 
Company,  and  are  of  the  well-known  Jenks'  Patents.  The  machinery 
is  operated  by  a  steam  engine  of  eighty  horse  power,  and  a  turbine 
water-wheel  of  about  seventy  horse  power.  The  two  mediums  of  power 
are  combined  upon  the  shafting,  but  either  steam  or  water  can  be  used 
sepanitoly  when  desired. 

This  factory  employs  from  two  hundred  and  fifty  to  three  hundred 
persons,  according  to  the  demands  of  the  season,  and  when  in  full  ope- 
ration consumes  twenty-five  hundred  pounds  of  wool  per  day,  besides 
large  quantities  of  warp  purchased  from  other  manufacturers. 

The  operations  of  manufacturing  cloth,  as  conducted  in  this  mill,  are 
not  dissimilar  from  those  pursued  in  other  factories,  and  need  no  de- 
tailed description.  The  wool  is  first  cleaned  or  sorted,  then  scoured  to 
remove  the  grease,  when  it  is  fit  for  the  dye-vats,  in  which  a  dny  is 
sufficient  to  give  the  required  color.  From  the  dye-house  the  wool  goes 
to  the  picking  and  carding  room,  where  it  is  separated  and  ])roparod 
for  the  mules,  which  convert  it  into  threads  or  warp  of  suflicient  fine- 
ness for  the  looms,  which  first  give  it  the  appearance  of  cloth.  When 
it  leaves  the  loom  it  is  eighty  inches  wide,  and  full  of  sieve-liko  inter- 
stices. Another  process  is  required  to  give  it  the  requisite  "  bodv/' 
which  is  supplied  by  the  fulling  machine,  where,  under  the  action  of  a 
vapor  bath,  the  eighty  inches  are  contracted  to  fifty-five  inches.  The 
cloth  is  now  ready  for  the  "  nap,"  which  is  raised  by  a  peculiar  kind  of 
imported  burr  called  *'  teasel,"  although  the  same  object  can  be  effected 
by  other  means.     It  is  then  dried  on  a  large  cylinder  heated  by  steam, 
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and  next  passes  to  the  shearing  machine,  where  the  knots,  ends  of 
thread,  or  other  excrescences,  are  closely  shaved  oflf  by  revolving  blades 
set  diagonally  on  a  small  cylinder.  Revolving  brushes  are  also  em- 
ployed to  remove  flue  or  dust,  and  it  is  then  laid  between  glazed  boards 
with  occasional  layers  of  hot  iron  plates,  and  subjected  to  powerful 
pressure  in  a  hydraulic  press,  which  gives  it  the  requisite  gloss^and 
finish.  The  cloth  is  then  measured,  and  is  ready  for  packing  and 
transportation.  Throughout  the  process  the  fabric  undergoes  repeated 
and  rigid  scrutiny  to  detect  imperfections. 

Mr.  Samuel  K.  Wilson,  the  proprietor  of  this  factory,  was  born  in 
Gloucester  county,  New  Jersey,  in  1821.  He  commenced  the  manu- 
facture of  woollen  goods  in  1849,  in  Philadelphia,  and  removed  to 
Trenton  in  1852.  Ho  was  one  of  the  first  in  the  State  who  purchased 
and  operated  self-acting  mules ;  and  for  several  years  made  a  specialty 
of  manufacturing  "  Trenton  Cassimeres."  This  peculiar  fabric,  part  cot- 
ton and  part  wool,  became  a  standard  article  in  the  markets  of  the 
United  States,  and  was  exported  largely  to  Canada.  During  the  Re- 
bellion he  also  engaged  largely  in  supplying  the  wants  of  the  Govern- 
ment for  Army  Cloth,  but  previous  to  this  period  he  had  already 
attained  such  success  that  he  was  entitled  to  rank  among  the  wealthy 
men  of  New  Jersey. 

Mr.  Wilson,  though  retiring  in  his  manners  and  modest  in  the  appre- 
ciation of  his  abilities,  is  a  man  of  great  energy  of  character  and  fer- 
tility of  resources,  and  well  deserves,  for  his  manly  and  sterling  quali- 
ties, the  large  success  that  has  attended  his  business  career.  He  takes 
an  active  interest  in  all  that  concerns  the  community  in  which  he  re- 
sides, and  Trenton  has  no  more  valuable  man,  nor  more  public- spirited 
citizen.  His  aims  have  always  been  large,  his  plans  beneficent,  and 
bis  career  is  justly  considered  one  of  usefulness  and  honor. 
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MANUFACTURES  OF  ALBANY. 

Albany,  which  is  the  capital  both  of  the  State  of  New  fork  and  o( 
Albany  County,  differs  from  most  of  the  State  capitals  in  being  i 
munufacturing  centre  of  considerable  importance.  According  to  Ai 
latest  censas  returns,  there  were  in  the  county  five  hundred  and  ninetf^ 
four  manufacturing  establishments,  having  an  aggregate  capital  of 
$9,534,079,  and  which  employed  8,032  males  and  3,671  femaJea,  anl 
produced  a  value  of  $16,585,025.  This  however  included  the  large 
cotton  and  woolen  mills,  and  hosiery  and  other  factories  of  Wat^rvliit 
and  Cohoes  ;  and  deducting  them,  it  would  leave  for  the  City  of  Albaoj 
337  establishments,  with  an  aggregate  capital  of  $5,501,119,  employing 
4,084  mules,  2,516  females,  and  producing  a  value  of  $9,686,3X4.  Thl 
principal  manufactures,  according  to  the  census  returns,  which  howenr 
arc  only  approximately  accurate,  were  the  following : 


MHnnfactures. 

Agricnltural  impU'menta  (1) 

Alcnliol » 

Bricks 

Bruoiiiif 

Cabluet  ware,  chairs,  and  bedateadn... 

Carriugcs 

Cigarfi  

Clothing  

Coffee  and  Rpice  mUla 

Cuttou  guods 

Drain  lile 

Edge  toolii 

Fire  brick 

Floar  and  meal 

HaU « 

Hosiery 

Iron  founding 

Leatlior 

Linaieod  oil 

Macliinerj  and  steam  engine* 

Malting 

Malt  liqnors 

Paper 

Patent  medlclnei 

Pianos 

Planed  lumber 

Baddlery  and  harness 

Soap  and  Candles. 

BloTe  founding 

Woolen  goods  aad  hoderj 


Ko.  of 
EstHbliKh- 
mentH. 

4 

10 

13 

15 

11 

17 

46 

2 


Capital. 
$$^,000. 
2C0,0i)0. 
127..'iOO  , 

22,.H00., 
243.2.*K).. 

97,400. 

67/J(H). 

yjfi.rux)., 

40,000. 


6 1,400,800. 


3. 

2. 

1. 
22. 
10.. 

8. 

3. 

4. 

1. 

8.. 

0. 
13. 

4. 

2. 

2. 

4. 

14.. 

6.. 

7.. 
13.. 


26,000.. 
231,000.. 

60,000.. 
357,000.. 

73.000.. 
802,(KK).. 

20,0«'.>0.. 

40,700.. 

40,000.. 

$17.'>,000.. 

610,300.. 

641,000.. 

62,WK).. 

5,300.. 

120,4.30.. 

140.000.. 

30,100.. 

32(800.. 

1,013,000.. 

964,000.. 


Male 
hands. 

102... 

60... 
202... 
159... 
287... 
222... 
200... 
439... 

22... 
612... 

5'J... 
320... 

25... 

75... 

DO..., 
365... 

33..., 

17... 

15... 
1S2.... 

68... 
241... 

65... 

0..., 

102... 

237... 

86.... 

14... 
840.... 
682.... 


Female 

Talscif 

hands. 

Prodnct 

$21iM 

MO,gN 

1O8,0N 

67,esi 

10 

S83.0M 

211,7« 

221,001 

855 

713^11 

01,900 

940 

1,937.500 

35,000 

269,900 

50,000 

823,170 

281,fiOO 

1295 

1,099,909 

44,900 

65,611 

70,000 

$»»5,aoo 

561.000 

804,211 

6 

67,494 

e 

76,100 

126,400 

861,075 

20 

83,700 



110.485 

1,038,700 

1421 

1,515,180 

(1)  We  beliere  that  but  one  of  the  Arms  th«t  were  engaged  in  making  Agricultural  Im- 
pleiuenti  in  Albany  in  I860,  remaini  unchanged,  namelj,  that  of  Wheelbr,  Melick 
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The  Albany  Stove  Foundries. 

Albany  and  Troy  hare  long  been  prominent  centres  for  the  mannfac- 
ture  of  Stoves.  The  business  as  at  first  conducted,  consisted  in  simply 
putting  together  the  castings  which  were  made  at  other  places,  generally 
at  blast  furnaces  in  New  Jersey,  near  Philadelphia.  The  early  castings 
^ere  of  great  thickness,  and,  compared  with  those  of  the  present  day, 
were  rough  and  imperfect. 

Besides  the  well-known  Franklin  stove,  for  parlors,  the  first  made  was 
a  box-stove,  and  then  the  oblong  plate  stoves,  such  as  are  yet  in  use  to 
some  extent  for  heating  school  houses  aod  churches.  The  first  advance 
toward  a  Cooking  Stove  was  making  the  last-named  with  an  oven  ;  and 
the  first  that  deserves  the  name  of  a  Cooking  Stove  was  an  oblong  affair 
having  an  oven  running  the  whole  length,  the  door  of  which  was  in  front 
and  directly  over  the  door  for  supplying  fuel — and  having  also  a  boiler- 
hole  and  boiler  on  the  back  part  of  the  top  near  the  pipe.  Then,  a 
stove  similar  in  arrangement,  with  swelling  or  elliptical  sides,  was  made, 
generally  called  the  nine  plate  stove,  but  in  Albany  and  Troy  it  was 
known  as  the  Philadelphia  stove. 

About  the  year  1812,  cooking  stoves  were  made  at  Hudson  from 
patterns  made  by  a  Mr.  Hoxie,  who  was  the  first  tO' elevate  the  fire-box 
above  the  bottom.  This  improvement  was  patented,  and  was  sustained 
in  suits  against  parties  who  in  any  way  elevated  the  fire  from  the  bottom. 
In  Hoxie's  cooking  stove  the  fire  was  made  above  and  upon  the  oven, 
and  he  was  the  first  who  made  any  stove  in  which  the  flame  was  made 
to  descend  from  the  top  to  the  bottom  of  the  oven. 

A  Co.,  who  have  been  established  there  since  1849.  They  are  the  snocessors  of  A.  A  W. 
C.  Wheeler,  originally  established  at  Chatham,  New  York,  and  who,  it  is  said,  bnilt  the 
first  succossful  railroad,  or  endless  chain  horse-power  of  single  gear,  now  so  extensirely 
used  in  driving  threshing  machines  and  sawing  wood  for  railroads.  It  was  patented  in 
1836.  The  firm  at  the  present  time  have  very  extensive  works,  provided  with  all  the 
most  approved  labor-saving  machines,  including  some  which  are  not  in  use  in  other  simi- 
lar manufactories.  A  mortising  machine,  invented  by  one  of  the  firm,  has,  it  is  believed, 
no  superior  for  rapid  and  effective  work.  Their  manufactures  include,  besides  the  usual 
agricultural  machines,  a  number  of  special  and  patented  articles  in  extensive  demand. 
Their  Combined  Thresher  and  Winnower  ib  one  of  the  best  agricultural  machines  ever  in- 
Tented,  and  that  it  is  appreciated  by  the  farming  interest  is  evidenced  by  the  fact  that  it 
has  been  sold  in  nearly  every  State  in  the  Union,  including  California  and  Oregon. 

The  manufacture  of  Tile  for  draining  land  is  carried  on  largely  in  Albany.  The  ita- 
tistics  of  this  branch  have  evidently  been  underrated  by  the  census- takers.  The  ^'Albany 
Drain-Tile  Works,"  of  which  G.  A  W.  McCamicon  are  proprietors,  is  probably  the  largest 
of  it«  kind  in  tho  United  States.  All  descriptions  of  Drain  Tile  are  made  by  them,  in- 
eluding  round  tile  from  li  to  2i  inches,  horse-shoe  tile  Arom  2^  to  7i  inches  rise,  and  sole 
tUe  frou  2  to  6  inches  rise.    This  is  a  very  important  and  well-condnoted  establishment. 
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In  1815,  William  T.  James,  of  Lansingburgh,  afterward  of  Troj, 
made  the  stove  known  as  the  "James'  Stove,''  which  not  only  contiDiicl| 
a  leading  cooking  stove  for  nearly  a  quarter  of  a  century,  but  may  jct' 
be  seen  on  board  of  small  Eastern  coasting  vessels,  wliere,  being  cheap 
and  durable,  it  supplies  the  place  of  a  caboose.  James'  stove  is  probably 
better  known  as  the  "  Saddle-bags  Stove."  James  &  O'Conu ell  opened 
a  retail  stove  store  in  Troy  as  early  as  I81fi. 

Perhaps  no  name  is  better  known,  not  only  in  Albany  but  thronghovl 
the  country,  in  connection  with  the  stove  business,  than  that  of  Jod 
Rathbone.  In  partnership  with  Mr.  llcermans,  who  died  in  1830,  he 
opened  a  stove  store  in  Albany,  obtainjng  for  some  years  his  castings 
from  Now  Jersey,  and  entered  upon  the  business  with  such  energy  thai 
in  a  sliort  time  his  was  the  leading  establishment  in  the  country.  Th« 
cost  of  transporting  the  castings  from  Xcw  Jersey,  especially  as  a  part 
was  returned  to  Philadelphia  and  New  York  as  finished  stoves,  being  so 
heavy  an  item,  he  at  first  had  some  made  from  his  own  pnttorns  in 
foundries  in  Albany  which  were  chiefly  engaged  in  making  castings  foi 
macliinory  and  agritiultural  tools  ;  and  soon  afterward  erected  a  foundr] 
solely  for  stoves,  llis  cupola  furnace,  wliich  he  built  in  1838,  is  beliered 
to  have  been  the  very  first  in  the  country  for  making  stove  castings 
By  this  process  castings  were  made  smoother,  and  by  dispensing  witl 
superfluous  material  they  were  furnished  cheai)er,  and  thus  became  mon 
extensively  used.  This  may  really  be  said  to  be  the  commencement  o( 
the  Stove  Business  as  a  leading  pursuit,  which  increased  with  sucl 
rapidity  that  in  a  few  years  the  name  of  llalhbone  became  a  householc 
word  tlirougliout  the  United  States,  and  also  in  the  British  Provinces 
At  the  present  time  the  "  Ilathbone  Stove  Works"  arc  among  the  largest 
in  Albany.  They  are  situated  in  the  upper  part  of  the  city,  near  th< 
canal,  the  buildings  being  respectively  314  by  151  feet,  and  250  by  12^ 
feet,  and  cover  nearly  two  acres  of  ground — some  of  them  are  four  and 
five  stories  in  height,  and  the  whole  floor  surface  about  two  and  a  half 
^  acres.     There  are  two  moulding  rooms,  one  being  ITO  by  136  feet,  and 

the  other  125  by  80  feet — amounting  in  all  to  33,120  square  feet.  Eacl 
of  these  has  a  sheet-iron  cupola  furnace  capable  of  melting  twenty  tons 
per  day ;  and  when  worked  to  its  full  capacity  this  establishment  car 
turn  out  thirty  tons  of  clean  castings,  making  three  hundred  stoves  pei 
day.  The  average  number  of  hands  employed  in  all  the  dtipartments 
is  three  hundred,  but  for  short  periods  they  have  employed  nearly  500. 
The  average  production  of  Stoves  is  35,000,  but  in  some  years  it  has 
amounted  to  40,000.  The  consumption  of  iron  is  from  3500  to  4000 
tons,  and  of  coal  from  1700  to  2000  tons.  Constantly  introducing  new 
patterns,  requiring  new  "flaske,"  bIx  men  MS9  employed  in  making  new 
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and  repairing  old  ones.  About  3000  of  these  flasks  are  in  constant  use 
m  their  establishment,  and  a  two-story  shed  is  filled  with  others  ready 
for  use. 

As  much  as  one  hundred  thousand  dollars  have  been  paid  in  wages 
in  a  single  year,  and  the  sales  have  amounted  to  a  half  million.  A 
modern  traveler  asserts  that  he  saw  the  Rathbone  stoves  in  Constanti- 
uople,  and  on  boats  far  up  the  Nile. 

The  present  proprietor  of  these  Works  is  Mr.  John  P.  Rathboi^e,  a 
nephew  of  Joel  Rathbone,  and  a  gentleman  of  capital  and  experience, 
fully  qualified  to  maintain  the  reputation  of  the  establishment. 

S.  II.  Ransom  &  Co.  are  another  of  the  leading  Stove  Founding 
firms  in  Albany,  and  the  only  one  we  believe  that  has  survived  without 
change  the  disasters  of  the  last  few  years.  Their  works  are  situated  on 
the  banks  of  the  Hudson  River,  in  the  southern  portion  of  the  city,  and 
cover  four  entire  squares.  They  give  employment  to  about  three  hun- 
dred men,  and  have  cast  in  a  single  year  three  thousand  tons,  or  more 
than  thirty  thousand  stoves,  which  have  been  distributed  to  all  parts  of 
the  United  States,  and  not  a  few  have  been  shipped  to  foreign  countries. 
Their  iron  warehouse  on  Broadway  is  one  of  the  most  elegant  and  ca- 
pacious edifices  that  adorn  that  thoroughfare. 

The  other  Stove  Founders  in  Albany  at  present  are  S.  B.  McCoy, 
Shear,  Packard  &  Co.,  and  James  D.  Wasson.  The  entire  product  of 
all  the  foundries  is  about  18,000  tons  per  year. 

In  addition  to  the  Stove  Foundries,  Albany  has  two  manufactories 
of  Hollow  Ware,  one  of  them  ranking  among  the  most  extensive  in  the 
United  States.  Mr.  John  A.  Goewey,  the  proprietor  of  this  foundry, 
is  the  successor  of  Corning  &  Goewey,  who  succeeded  W.  C.  Noyes, 
who  commenced  the  business  in  1853.  His  foundry  possesses  every  con- 
venience for  an  extensive  business,  as  will  be  inferred  when  we  state  that 
over  120  men  are  employed  in  it,  and  about  ten  tons  of  iron  are  melted 
per  day.  Mr.  Goewey  supplies  not  only  the  stove  foundries  of  Albany 
and  Troy,  but  founders  and  dealers  in  other  cities  and  in  various  parts 
of  the  country  obtain  their  Hollow  Ware  from  his  establishment.  His 
castings  arc  said  by  competent  judges  to  be  fully  equal  to  any  made  in 
the  United  States. 

Mr.  Goewey  is  also  the  inventor  and  patentee  of  a  railroad  car  and 
BwitQh  Lock,  of  which  he  makes  about  forty  dozen  per  week.  These  locks 
are  in  use  on  the  principal  railroads  of  the  United  States. 

Mr.  Hilan  Seabury  has  recently  commenced  business  as  a  Hollow 
Ware  founder  in  Albany,  and  gives  promise  of  attaining  a  fair  share  of 
SQCcess. 

Albany  has  also  an  extensive  manufactory  of  Fire  Brick  and  Stove 
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LiDings,  known  as  the  "  Salamander  and  Albany  Fire  Brick  Woxio^* 
of  wbich  Palmer,  Newton  &  Co.  are  proprietors. 

To  obtain  linings  that  were  good  condactors  of  heat,  and  yet  strong 
enoagh  to  bear  transportation  without  fracture,  has  long  been  a  deaide- 
ratam  of  Stove  and  Range  manofactorers,  and  judging  from  the  extent 
of  their  business,  we  infer  that  this  firm  has  attained  the  desired  result 
They  supply  not  only  the  foundries  of  Albany  and  Troy,  but  the  extenslTa 
Range  manufacturers  of  Boston  and  Providence,  and  also  many  dealers 
in  New  York,  Baltimore,  and  other  places. 

Among  the  specialties  of  this  firm's  manufactures,  we  might  mention 
Fire  Brick  Grates  for  Thompson's  patent  furnace  for  burning  wet  tan. 
This  improvement  is  of  immense  value  to  tanners,  enabling  them  to  use 
AS  fuel  the  tan  which  was  heretofore  an  encumbrance  to  them,  and  thus 
save  not  only  the  expense  of  its  removal,  but  of  purchasing  other  fueL 

Besides  the  Stove  foundries,  Albany  has  several  important  establish- 
ments in  other  branches  of  the  Iron  manufacture,  including  one  cele- 
brated manufactory  of  Car  Wheels,  owned  by  George  H.  Thatcher 
&  Co.  This  establishment,  though  not  so  large  as  some  others  in  the 
country,  has  an  excellent  reputation,  and  when  in  full  operation  turns 
out  over  100  wheels  per  day.  Messrs.  Thatcher  &  Co.  manufacture  the 
Atwood  Patent  Corrugated  Wheel,  the  Dorsch  Patent  Wheel,  and  other 
patterns  which  experience  has  proved  can  be  successfully  cast  and  chilled, 
and  possess  strength  and  duilibility.  In  each  wheel  the  proprietors  of 
these  works  use  from  eight  to  twelve  varieties  of  the  best  American 
charcoal  iron,  and  exercise  great  care  and  judgment  in  selecting  and 
mixing  them.  Every  heat  is  subject  to  a  test  in  order  to  detenniue  (and 
when  defective,  remedy)  the  exact  temper  or  degree  of  hardness.  The 
New  York  Central  Railroad  and  other  important  roads  are  chiefly  sup- 
plied with  wheels  from  this  establishment. 


The  Albany  Breweries  and  Distilleries. 

The  manufacture  of  Malt  Liquor  has  long  been  a  prominent  pursuit 
in  Albany.  The  oldest  Brewer,  now  living,  is  Mr.  Robert  Boyd,  who 
commenced  the  business  in  1^97.  At  that  period  there  were  two  or 
three  small  Breweries — one  belonging  to  Mr.  Gansevoort,  situated  on 
Maiden  Lane,  below  Broadway,  where  Stanwix  Hall  now  stands. 
Another  was  owned  by  Mr.  Van  Schaick ;  and  a  Mr.  Gill  commenced 
ai)out  the  same  time  as  Mr.  Boyd.  Subsequent  to  this,  one  Lloyd,  who 
was  succeeded  by  LeBritton  in  1805  ;  Robert  Dunlop  in  1806  ;  Boyd  A 
McCulloch  in  1808 ;  then  succeeded  H.  BarriU  and  L.  Fiddler,  who  in 
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connection  with  Mr.  John  Taylor  founded  the  firm  of  Fiddler  &  Taylor 
in  1822. 

At  the  present  time  the  largest  Brewery  in  the  United  States  is  that 
of  John  Taylor's  Sons,  of  Albany.  It  is  located  in  the  square  bounded 
by  Broadway,  Ferry  and  Arch  Streets  and  the  Hudson  River,  and 
covers  about  two  acres  of  ground — the  main  building  being  200  by  80 
feet,  and  six  stories  high.  Adjoining  the  n^ain  building  on  the  river 
front  is  a  fire-proof  storehouse  seventy  by  forty  feet  square,  and  seven 
stories  high.  In  this  building  elevators  are  erected  which  convey  the 
grain  from  boats  on  the  river  to  the  bins  on  the  top  floor  of  the  brewery 
at  the  rate  of  one  thousand  bushels  per  hour.  Between  Ferry  Street 
and  the  main  building  fronting  on  Broadway,  is  a  two -story  edifice  200 
by  50  feet,  a  large  portion  of  which  is  used  for  coopering,  cleansing,  and 
steaming  casks  and  barrels.  The  steaming  apparatus  was  imported  from 
Europe,  and  is  probably  one  of  the  most  efi'ective  ever  built.  After 
placing  a  row  of  barrels  in  position,  the  steam  is  driven  completely 
through  the  staves,  an  inch  in  thickness,  in  ten  minutes  after  its  appli- 
cation. On  the  main  story  the  front  of  this  building  is  occupied  by  the 
counting-house  and  private  office  of  the  proprietors.  In  the  upper 
story  is  a  fire-proof  apartment,  fifty  feet  square,  which  contains  a  most 
valuable  library  of  over  ten  thousand  volumes — a  rare  feature  in  business 
establish  men  tB  of  this  description.  On  the  Broadway  front  of  the 
Brewery  is  a  tower,  the  top  of  which  is  one  hundred  and  thirty  feet 
above  the  level  of  the  street,  and  which  contains  a  clock  with  glass  dials 
six  feet  in  diameter,  that  are  illuminated  nightly. 

The  apparatus  and  equipments  of  this  Brewery  are  of  the  most  per- 
fect description,  and  it  has  the  capacity  to  produce  over  two  hundred 
thousaiid  barrels  per  annum.  Previous  to  its  erection  in  1850,  the 
senior  of  this  firm  visited  Europe  and  made  drawings  of  the  most  im- 
portant improvements  which  he  saw  in  the  London  Breweries.  The 
pontoon  apparatus  for  cleansing  and  refining  the  ale,  consisting  of  three 
hundred  and  sixty-five  large  cedar  vessels,  with  floats  so  arranged  as  to 
open  and  shut  the  valves,  the  liquor  being  always  at  the  same  height, 
independent  of  the  flow  of  yeast  in  the  receiving  troughs,  is  as  yet  a 
novelty  in  American  breweries.  Connected  with  this  establishment  are 
five  large  Malt  houses,  in  which  they  malt  all  their  own  barley. 

Within  the  year  1863  the  senior  partner  and  founder  of  this  firm 
died,  highly  esteemed  and  regretted — and  also  another  of  the  part- 
ners, Edmund  B.  Taylor,  of  the  Boston  branch — leaving  the  man- 
agement to  the  two  remaining  sons,  Joseph  B.  Taylor,  of  New  York 
City,  and  William  H.  Taylor,  of  Albany.  They  have  a  capital  of  nearly 
a  half  million  of  dollars  invested  in  the  business. 
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PreTions  to  the  erection  of  the  Taylor  Brewery^.the  largest  !n  Attmirf 
was  that  of  XT.  Burt  &  Co.  The  founder  of  this  firm,  Mr.  Uri  Bvrl^ 
was  engaged  in  the  business  of  brewing  since  1819,  bnt  the  house  of 
which  lie  was  the  head  dates  its  existence  from  1836,  when  he  and  hh 
son  Charles  A.  Burt  commenced  business.  Tlie  present  Brewery,  which 
occupies  the  block  bounded  by  Centre,  Colonic,  Montgomery  and  Lumber 
Streets,  being  a  square  of  325  feet  by  200  feet,  was  erected  in  1847,  to 
which  an  addition  was  made  in  1851,  and  a  malt  house  built  eapaUe 
of  malting  100,000  bushels  of  barley  per  annum.  They  brew  annually 
over  50,000  barrels — in  one  year  1,800,825  gallons — but  their  capacity  to 
manufacture  is  much  greater  than  this. 

This  firm  was  the  first  we  believe  to  test  the  question  whether  malt 
li(|Uors  could  be  sold  for  cash  only.  They  invariably  obtain  payment  on 
delivery,  not  only  for  the  ale  but  for  the  cask,  when  it  is  sent  beyond  the 
city  limits — the  money  being  refunded  when  the  cask  is  returned.  No 
variation  is  made  from  this  rule  except  in  the  case  of  wholesale  dealers, 
who  are  drawn  upon  at  the  beginning  of  every  month  for  the  amount  of 
their  purchases  during  the  preceding  moiith.  They  claim  that  by  thns 
escaping  losses  from  bad  debts,  they  can  afford  to  use  better  stock  and 
increase  the  quantity  of  malt ;  and  as  their  sales  are  large  notwith- 
standing the  adoption  of  a  strictly  cash  system,  the  presumption  in  favor 
of  the  claim  seems  to  be  well  founded. 

The  founder  of  this  firm  has  recently  deceased,  and  the  business  is 
now  conducted  by  his  son,  Charles  A.  Burt,  surviving  partner,  who  ex- 
ercises in  its  management  the  same  judgment  and  skill  lliat  aided  to 
build  up  the  establishment  to  its  present  prosperous  condition. 

The  ''Arch  Street  Brewery,"  Boyd,  Brothers  &  Co.,  proprietors,  is 
another  large  establishment  in  Albany.  Though  the  present  lirift  com- 
menced as  recently  as  1850,  they  may  be  fairly  regarded  as  the  succes- 
sors of  their  father,  Mr.  Robert  Boyd,  who  has  been  mentioned  as  the 
oldest  brewer  in  Albany  now  living. 

In  nofi,  Mr.  llobert  Boyd,  the  father  of  Robert,  then  living  on  an 
island  below  Albany,  employed  two  Scotchmen,  one  of  wliom  was  a 
brewer,  the  other  a  maltster,  to  assist  him  in  harvesting  his  ccrain. 
These  men,  who  had  emigrated  to  Canada  to  establish  a  Brewery,  in- 
duced Mr.  Boyd  to  build  one.  This  was  erected  at  the  corner  of  Arch 
and  Green  Streets,  and  commenced  brewing  in  1*10*1.  It  was  l)ut  2i  by 
30  feet,  comprising  a  brewery  and  malt  house.  The  tw^  Seolchmeu 
conducted  the  malting  and  brewing,  and  were  required  lo  instrnct 
Mr.  Robert  Boyd,  while  his  father  furnished  the  capital.  ]S[r.  R.  Boyd 
gave  up  the  business  in  a  few  years  and  removed  to  the  country,  but  re- 
turned  in  1808,  and  was  the  senior  partner  of  the  firm  of  Boyd  & 
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McCalloch,  who  for  many  years  conducted  a  heavy  business.  After 
various  changes  the  Brewery  was  rented  until  1860,  when  the  present 
firm  engaged  in  the  business.  The  buildings,  which  had  been  added  to 
from  time  to  time,  and  now  front  on  four  streets,  Green,  Arch,  Franklin 
and  Perry,  the  length  on  Arch  Street  being  321  feet,  are  large  and 
conveniently  arranged,  having  the  malt  house  in  the  same  building, 
which  obviates  the  expense  of  carting,  and  there  is  abundance  of  room 
for  receiving  and  storing  empty  casks. 

The  other  principal  Brewers  in  Albany  are  John  McKnight  &  Son, 
Armsdell  Brothers,  Anthony  McQuade,  James  Quin,  and  Becker  is 
Cameron. 

There  are  also  several  firms  engaged  extensively  in  Malting,  the  prin- 
cipal being  John  G.  White  &  Son,  John  Tweddle,  and  A.  A.  Dunlop. 
John  G.  White,  who  is  also  the  President  of  the  Bank  of  the  Capitol, 
and  the  oldest  in  the  business,  has  two  malt  houses,  and  supplies  largely 
the  brewers  in  Philadelphia,  where  so  much  malt  is  used,  besides  those 
in  other  cities. 

Mr.  Tweddle  commenced  the  manufacture  of  malt  in  West  Chester, 
Pennsylvania,  many  years  ago,  and  removed  to  Albany  in  1838.  While 
the  brewers  in  the  principal  cities  from  Portsmouth  to  Baltimore,  as  well 
as  those  in  the  interior,  obtain  Malt  from  his  extensive  malt  house,  his 
sales  are  chiefly  in  New  York  City. 

Mr.  Dunlop  is  the  son  of  Robert  Dunlop,  a  well-known  brewer  fifty 
years  since,  and  was  himself  a  brewer.  His  extensive  establishment  is 
in  the  adjoining  town  of  Watervliet,  and  here  he  supplies  brewers  in 
New  York  and  other  principal  Atlantic  cities.  Mr.  Dunlop  is  also  ex- 
tensively engaged  in  brewing  at  West  Troy. 

There  are  two  large  Distilleries  in  Albany,  one  of  which,  that  of 
Edson  &  Co.,  distils  from  the  grain;  the  other,  that  of  John  Tracey 
&  Co.,  is  devoted  to  rectifying  liquors  and  making  alcohol.  Besides 
these  there  are  a  number  of  smaller  rectifying  establishments.  The 
value  of  the  yearly  product  varies  with  the  price,  but  the  average  is 
nearly  two  million  dollars. 

The  Distillery  of  Edson  &  Co.,  erected  in  1849,  consumed  for  a  year 
or  two  ))ut  450  bushels  of  grain  per  day.  In  1851  a  small  column  was 
erected  for  the  manufacture  of  alcohol,  capable  of  running  600  gallons 
per  day.  That  small  amount  was  then  ample  for  the  supply  of  the  trade, 
indeed  it  required  an  efi'ort  to  dispose  of  it.  As  the  demand  increased, 
another  column  was  in  1853  added  to  the  works,  capable  of  running  800 
gallons  daily.  In  1855  and  1856  the  Distillery  was  enlarged  so  as  to 
consume  900  bushels  of  grain  per  day.     While  superintending  the  start- 
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ing  of  the  new  works,  Mr.  Cyras  Edson,  the  proprietor,  was  killed  hj 
the  explosion  of  the  steam-boiler,  May  15th,  1836.  Since  that  period 
the  business  has  been  conducted  by  the  present  proprietors,  Franklii 
Edson  and  Daniel  Orr,  and  the  works  have  been  further  enlarged.  Thef 
now  employ  35  men,  and  turn  out  daily  4000  gallons  of  Highwines  and 
3200  gallons  of  Alcohol.  Besides  using  all  the  product  of  their  cm 
Distillery,  they  purchase  largely,  all  of  which  they  make  into  alcohol. 

The  use  of  Alcohol  has  increased  greatly  during  the  past  few  jean. 
Large  quantities  are  now  consumed  in  making  Burning  Fluid,  which  re- 
quires four  gallons  of  alcohol  to  one  of  camphene  ;  while  druggists  ban 
increased  its  use  in  their  various  preparations. 

The  other  firm  mentioned,  that  of  John  Tracby  &  Co.,  have  a  very 
large  Rectifying  establishment,  and  Alcohol  and  Camphene  Distilleries. 
Their  Alcohol  and  Rectifying  establishments  are  perhaps  not  surpassed 
by  any  in  the  country.  From  the  former  they  turn  out  daily  upward 
of  six  thousand  gallons  highest  proof  alcohol,  and  from  the  latter  thej 
are  able  to  furnish  daily  eight  thousand  gallons  spirit  and  domesUe 
liquors,  which  they  sell  principally  in  Boston  and  New  York. 

Mr.  Tracey  commenced  Rectifying  in  a  small  way  about  1842  and 
gradually  extended  his  facilities.  The  manufacture  of  Alcohol  he  com- 
menced in  184t,  making  six  hundred  gallons  daily,  which  more  thao 
supplied  the  demand  at  that  time.  Now  ten  thousand  gallons  of  alcohol 
are  daily  made  in  Albany,  of  which  Messrs.  Tracey  &  Co.  make  much 
the  largest  proportion. 

Albany  has  also  one  of  the  larp:cst  and  oldest-established  mannfac^ 
tories  of  Carriages  in  the  United  States.  Mr.  James  Goold,  the  senior 
proprietor,  commenced  the  business  of  carriage  making  in  1813,  and 
soon  after  engaged  in  building  Coaches,  which  for  many  years  was  a 
prominent  business  in  Albany  and  Troy.  More  recently  the  firm  of 
James  Goold  &  Co.  embarked  in  Car  building,  and  now  carry  on  all 
branches  of  the  Carriage  manufacture,  including  Railway  .Carriages 
The  factory  occupies  nearly  a  square  bounded  by  Division,  Union,  and 
Hamilton  Streets. 


IEANUFACTUBS8  OF  TROT. 


249 


MANUFACTURES  OF  TROY. 

Troy,  six  miles  above  Albany,  is  even  more  largely  engaged  in  man- 
nfactu ring  than  that  city.  In  1860  it  had  366  establishments,  with 
a  capital  of  $5,231,650,  which  emplpyed  5,877  males,  4,669  females, 
and  produced  $11,682,989.  The  principal  manufactures  were  the  fol- 
lowing: 


Mannfactores. 

Agrrioaltnral  implemenU. 

Bootii  and  shoes. 

Brass  and  bell  founding 

Brewing 

Brashes 

Cabinet  ware 

Casaimeres 

Cigars .f. 

Clothing 

Coffee  and  spices 

Confectionery 

Cotton  goods 

Flour  and  meal 

Gunpowder 

Hardware /..... 

Hosiery 

^  Albany  Iron  Company,  "i 

Iron  <  Bard«n's  Works,        > 

(.  and  Renntelaer  Works  ) 
Jewelry 

Leather 

Machinery 

Malleable  iron 

Malting 

Oilcloth 

Paper  boxes 

Printing  and  publishing 

Rectifying  liquors 

Safes 

Sawed  lumber 

Sheep  skins 

Shirt  collars  and  bosoms 

Shoddy 

Springs 

Stoves 

Tinware 

Turbine  wheelB 

101 


No.  of 

Esublish- 

Mala 

Female 

Value  of 

meats. 

Capital. 

handa.  • 

hands. 

ProdneC 

4 

$77a00..4l. 

79...... 

$116,026 

44 

202.730...... 

4v/  •••••• 

103..... 

487,007 

0«B«««« 

89.000 

28 

126,000 

6 

175,000 

61...... 

163,000 

13 

263,100...... 

MM...... 

481 

661,900 

9 

86,600 

T7....« 

4 

108,800 

I 

60,000 

46 

89 

106,8i5 

18 

19,700....„ 

68 

a   ...... 

87,030 

29 

186,260 

279 

480...... 

682,860 

1....4 

23,000 

•••••• 

93,037 

4 

16,600 

3U  ■•••■• 

2...... 

68.480 

2 

130,000 

101 

179 

159,294 

6 

140,000 

24 

848,408 

1 

80,000 

16....« 

••• ••• 

84,000 

2 

80,000 

100 

6 

93,500 

4 • ■ • •«« 

92,000 

78 

101 

161,000 

8 

846,000 

1220...... 

1,960,000 

8 

16,600 

18 

50.000 

o«««  ••• 

290.600 

161 

•••  ••• 

466,000 

6 

30,600 

86 

50,380 

1 

16,000 

8 

30,000 

2 

49,000 

16 

126,000 

2 

180,000 

64 

130,000 

4 

12,200 

22: 

28 

36.986 

7 

41,200 

226 

180.880 

2 

110,000 

14 

253.816 

1 

30.000 

100 

210,000 

7 

84.460 

83 

888,230 

8 

34,000 

47 

258,020 

18 

248,900 

66 

8007 

TT8.750 

1 

15,000 

18 

16 

62.500 

X  w»m  ••• 

32,000 

65 

88,220 

8 

480,000 

711 

.,022.2^0 

20 

89,100 

108 

6 

207,272 

1 

33,000 

26 

45,000 
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REMARKABLE   MANUFACTORIES   IN  TROT. 


The  Albany  Iron  Worki— Corning,  Winslow  &  Co.,  Proprieton. 

In  1819,  John  Brinckerhoff,  then  an  enterprising  iron  merchant  of 
Albany,  erected  on  the  Hudson  River,  now  in  the  sixth  ward  of  the 
City  of  Troy,  a  small  Foundry  and  Rolling  Mill,  for  converting  Rnsrii 
and  Swede  iron  bars  into  plates.  These  plates  were  afterward  cat  par* 
tially  into  nails,  each  nail  being  headed  by  hand.  This  business  he  con- 
ducted successfully  for  several  years,  and  the  works,  though  small  and 
insignificant  compared  with  their  present  extent,  were  creditable  to  thek 
founder,  and  among  the  first  then  in  existence  in  the  State  of  New  Toit 
From  Brinckerhoff  they  were  transferred  to  Corning  &  Norton,  and  sub- 
sequently to  the  present  proprietors,  Corning,  Winslow  &  Co.,  who  have 
enlarged  them  until  they  now  rank  among  the  most  extensive  in  the 
United  States.  • 

The  works  at  present  include  thrc^  distinct  rolling  mills — one  a  large 
steam  mill,  containing  18  puddling  furnaces,  with  a  corresponding  num- 
ber of  heating  furnaces,  five  steam  engines,  one  large  Nasmyth  hammer, 
two  drawing-out  hammers,  four  complete  trains  of  rollers,  Winslow's 
rotary  squeezer  with  shears,  roller  lathes,  wrought  railroad-chair  ma- 
chinery, and  other  appurtenances ;  the  whole  within  a  brick  building 
365  feet  long  by  145  feet  wide,  covered  with  an  iron-trussed  roof.     The 
second  is  a  new  forge  and  rolling  mill,  built  in  1855.     It  is  of  brick,  in 
the  form  of  a  cross,  the  greatest  width  and  length  being  respectively 
1*13  and  163  feet,  and  the  wings  53  feet  wide.     This  mill  has  an  iron- 
trussed  roof  covered  with  slates.     There  are  three  chimney  stacks,  each 
65  feet  high,  and  each  drawing  from  six  puddling  furnaces,  making  18 
puddling  furnaces  under  this  roof.     The  third  rolling  mill  is  worked  by 
two  water-wheels  of  great  power,  and  contains  three  complete  trains 
of  rollers,  with  appropriate  furnaces,  and  one  steel  converting  furnace 
within  a  brick  building  265  feet  long  by  119  feet  wide.     There  are  like- 
wise upon  the  premises,  and  driven  by  water-power,  a  carriap:c-axle 
factory,  60  feet  by  40 ;  a  spike  factory,  for  making  railroad,  boat,  and 
ship  spikes,  and  boiler  rivets  ;  and  a  nail  factory.     Both  of  these  latter 
branches  of  business  are  carried  on  within  a  brick  building  300  feet  long 
by  35  feet  wide,  and  operated  by  a  water-wheel  30  feet  in  diameter,  the 
water-power  being  furnished  by  the  "  Wynantskill,"  affording  a  fall  of 
about  sixty-five  feet,  divided  by  three  dams  into  as  many  successive 
falls.     All  the  buildings  of  this  fine  establishment  are  of  brick,  with 
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metal  roofs,  and  constrncted  in  the  most  substantial  manner,  being  ag 
nearly  fire-proof  as  possible,  the  proprietors  having  been  taught  to 
"  dread  fire  "  by  two  couflagratiouB  which  consumed  all  the  earlier  erec- 
tions. The  number  of  acres  attached  is  between  forty  and  fifty,  on 
which  there  are  numerous  buildings,  constituting  a  small  village  in 
itself. 

The  principal  manager  of  these  extensive  works  is  John  F.  Wins- 
low,  Esq.,  whose  experience  in  the  working  of  metals  is  not  excelled  by 
any  one  engaged  in  the  trade.  He  is  also  a  man  of  genius,  and  the  in- 
ventor of  several  highly  valuable  improvements  to  facilitate  the  working 
of  iron.  His  rotary  squeezers  is  a  most  effective  machine,  as  one  will 
do  all  the  shingling  for  forty  puddling  furnaces,  with  but  a  trifle  of  .ex- 
pense for  attendance,  a  small  consumption  of  power,  no  waste  of  iron, 
and  turning  out  the  blooms  very  hot  it  facilitates  the  rolling.  This 
preservation  of  the  heat,  coupled  with  the  fact  that  the  bloom  is  very 
thoroughly  upset  while  undergoing  its  rapid  squeezing,  is  said  to  sensibly 
improve  the  quality  of  the  iron. 

The  firm  of  Corning,  Winslow  &  Co.  is  now  extensively  engaged  in 
the  manufacture  of  puddled  steel,  which  they  commenced  soon  after  the 
art  of  effecting  it  was  made  known  in  Germany  about  the  year  1862. 
Few  men  in  this  country,  if  any,  have  devoted  more  attention  to  this 
snbject  than  Mr.  Winslow.  Their  puddled  or  semi-steel  is  capable  of 
bearing  a  tensile  strain  ranging  from  90,000  to  108,000  pounds  to  the 
square  inch,  and  is  beyond  a  doubt  equal  in  every  respect  to  any  made 
in  Europe.  This  material  is  now  largely  made  into  locomotive  tires, 
boiler  plates,  and  other  forms  where  great  strength  and  density  are  re- 
quired. It  is  further  manufactured  by  cementation  and  put  into  spring- 
steel  for  carriages  and  rail-car  purposes.  Corning,  Winslow  &  Co, 
we  believe  are  at  present  the"  only  makers  of  semi-steel  in  the  XJnited 
States. 

This  firm  give  employment  to  about  T50  persons,  to  whom  are  dis- 
bursed about  $18,000  per  month  for  wages.  The  annual  product  of  the 
concern  is  about  15,000  tons,  consisting  of  cut  nails,  spikes,  rivets- 
band,  bar,  rod,  and  scroll  iron,  of  all  sizes — with  large  quantities  of 
railroad-car  axles,  wagon  axles,  crowbars,  and  wrought-iron  railroad 
chairs.  They  have  a  capital,  invested  in  real  estate,  buildings  and  ma- 
chinery, of  about  a  half  million  of  dollars. 

Within  the  year  1863  a  very  considerable  addition  was  n>ade  to  their 
works,  consisting  of  another  mill  for  bar  and  band  iron,  about  nine  ad- 
ditional puddling  furnaces,  machinery  and  buildings  for  making  Horse 
and  Mule  Shoes,  extensive  machine  shops,  and  several  dwellings  for  the 
families  of  employees. 
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'    The  Troy  Iron  and  Hail  Factory— H.  Burden  &  Son8»  Sropxietom 

• 

Is  another  very  large  establishment  in  Troy,  and,  with  the  additiooi 
that  have  recently  been  made,  is  now  one  of  the  largest  in  the  United 
States.  Though  there  was  previously  a  small  factory,  having  a  fev 
Cut  Nail  machines,  near  the  site  of  the  present  mill  on  Wynant's  KUl, 
the  works  may  be  said  to  owe  all  their  success  and  importance  to  the 
present  proprietors,  and.  primarily  to  Mr.  Henry  Burden,  a  native  of 
Scotland,  who  came  to  this  country  in  1819,  and  who  has  been  con- 
nected with  the  works  since  1822. 

Few  men,  now  living,  have  had  more  experience  in  the  work- 
ing of  metals  than  the  gentleman  mentioned,  and  none  probablj 
have  more  faithfully  discharged  the  duty  which  Lord  Bacon  baa  said 
every  one  owes  to  his  profession,  by  contributing  something  for  its 
benefit.  He  is  the  author  of  several  very  ingenious  and  important  in- 
ventions designed  to  facilitate  the  working  of  iron,  among  which  we 
may  mention  a  machine  for  making  Spikes,  another  for  making  Horse 
Shoes,  and  the  Rotary  Squeezer  for  rolling  Puddle  Balls,  now  so 
generally  used  both  in  Europe  and  America.  Burden's  Spike  Machine, 
patented  in  1839,  will  make  Spikes -complete,  including  head  and  point, 
at  one  operation,  at  the  rate  of  fifty  per  minute  ;  and  thus  each  machine 
will  do  the  work  of  fifty  men.  Nearly  all  the  tracks  of  railway  in  the 
United  States  are  fastened  with  Spikes  that  were  made  by  this  machine, 
and  that  the  progress  of  railroad-building  has  been  thereby  accelerated  is 
evident,  for  Spikes  could  not  have  been  made  by  hand  with  sufficient 
rapidity  to  supply  the  demand.  His  other  invention  mentioned  for 
making  Horse  and  Mule  Shoes,  is  even  still  more  ingenious  in  its 
nature  than  that  for  making  Spikes,  and  in  its  automatic  action  and 
practical  results  is  entitled  to  rank  in  the  scale  of  inventions  with  Big- 
elow's  Carpet  Loom  and  Blanchard's  Lathe  for  Turning  Irregular  Forms. 
A  rod  of  iron  fed  into  this  machine  is  converted  into  Shoes  entirely  com- 
pleted, with  creases  and  countersunk  holes  (leaving  nothing  more  to  be 
done  except  to  clean  out  the  holes  after  being  cooled),  and  each  machine 
performs  in  a  minute  a  day's  labor  of  two  men.  Five  of  these  machines 
are  now  in  operation  in  Burden's  Works,  with  five  more  in  course  of 
construction,  and  the  number  of  tons  of  Shoes  manufactured  in  a  given 
time  may  be  calculated  by  assuming  the  average  weight  of  a  shoe  to  be 
one  pound,  and  the  product  of  a  machine,  if  kept  supplied  with  hot  iron, 
to  be  3600  pounds  per  hour.  Mr.  Burden  is  now  engaged  in  perfecting  a 
machine  for  Rolling  and  Welding  Bars,  which,  if  successful,  as  it  promises 
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to  be,  IS  destined,  by  its  economy  of  labor,  to  effect  a  revolntion  in  the 
manafactare  of  iron. 

The  Works  of  this  firm  comprise  two  extensive  Rolling  Mills,  dis- 
tinguished as  the  Old  Mill  and  the  New  or  Stean^  Mill,  two  Forges,  a 
Spike  Factory,  a  Nail  Factory,  Foundry,  Pattern  Shops,  etc.  The  old 
factory,  situated  on  Wynant's  Kill  Creek,  is  a  stone-and-brick  structure 
550  feet  long,  140  feet  wide,  and  has  24  furnaces  in  all,  seven  trains  of 
rolls,  and  five  Horse  Shoe  machines.  All  the  operations  of  making  bars 
from  the  pig,  bloom  and  scrap,  are  carried  on  in  this  mill,  but  the  most 
novel  and  interesting  feature  is  the  manufacture  of  Horse  and  Mule 
Shoes  to  which  we  have  alluded,  and  of  which  thirty-eight  different  sizes 
and  patterns  are  made,  ranging  in  weight  from  6  ounces  to  2  lbs. 
10  ozs.  Adjacent  to  the  rolling  mill  is  the  Spike  factory,  where  are  ten 
machines  constantly  employed  in  making  railroad  and  ship  spikes,  and 
boiler  rivets.  The  manufacture  of  nails,  formerly  very  extensively 
carried  on  at  these  works,  has  been  discontinued.  The  motive  power 
of  this  mill  is  supplied  by  an  immense  water-wheel  60  feet  in  diameter, 
the  largest  wheel  of  the  kind  in  the  country — the  next  largest  being 
that  of  the  New  York  Belting  and  Packing  Co.,  at  Newtown,  Conn., 
which  is  fifty  feet  in  diameter. 

In  1862,  Mr.  Burden  purchased  land  having  a  front  on  the  Hudson 
River  of  about  a  mile  and  a  quarter,  extending  eastwardly  to  the  Hudson 
River  Railroad,  and  proceeded  to  fill  up  the  low  land  at  an  expense  ex- 
ceeding one  hundred  thousand  dollars.  On  this  the  firm  erected  a  brick 
forge  400  feet  long  and  100  feet  wide,  and  a  rolling  mill  300  feet  by  100 
feet — works  that  in  convenience  of  arrangement,  abundance  of  light  and 
air,  and  freedom  from  oppressive  heat,  are  not  surpassed,  if  equalled,  by 
any  in  the  United  States.  There  are  in  these  works  36  furnaces  (to 
which  the  blast  is  conveyed  by  pipes  under  ground),  and  it  is  proposed 
to  double  the  number  as  rapidly  as  they  can  be  erected.  The  motive 
power  is  supplied  by  magiiificent  engines  built  by  the  Corliss  Steam 
Engine  Company  at  Providence.  The  product  of  this  mill  is  exclusively 
merchant  bar  iron.  Improvements  are  in  progress  which,  when  finished, 
will  render  the  present  works,  extensive  as  they  are,  the  mere  nucleus 
of  what  they  will  then  be. 

As  many  as  1500  men  have  been  employed  by  this  firm  at  one  time 
in  their  mills,  and  the  sales  in  1863  amounted  to  nearly  $1,800,000. 
Mr.  William  F.  Burden  is  now  the  Superintendent  and  active  manager  of 
the  works. 
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The  Sennselaer  Iron  Worics 

Are  another  of  the  prominent  iron  mannfactm*ing  establishments  locaM 
in  the  sixth  ward  of  the  city  of  Troy.  They  are  situated  on  the  Iwiki 
of  the  Hudson  River,  and  comprise  a  main  bnilding  430  feet  in  lengtk 
by  150  in  width,  with  machine  and  blacksmiths'  shop,  etc.,  adjacent 
There  are  14  puddling  furnaces  and  13  heating  furnaces,  which  to- 
gether consume  about  10,000  tons  of  bituminous  and  15,000  tons  of 
anthracite  coal  per  annum.  About  6000  tons  of  pig  iron  and  14,001 
tons  of  old  rails  arc  annually  used  in  these  works  and  conyerted  into 
railroad  bars  and  merchant  iron,  which  arc  the  principal  products.  A 
machine  for  finishing  locomotive  tires  is  run  in  connection  with  the  n3 
mill.  The  machinery  is  propelled  by  an  upright  low-pressure  engine  of 
365  horse  power. 

The  works  were  originally  erected  by  the  Troy  Rolling  Mill  Oompany 
in  1846,  and  were  reorganized  by  the  present  proprietors,  the  Rennselatf 
Iron  Company,  in  1853.  Tlie  lion.  John  A.  Griswold,  now  a  Repre- 
sentative in  Congress  from  the  Troy  district,  is  President  of  the  CooH 
pany,  and  George  Babcock,  Esq.,  Superintendent.  About  450  men 
employed  in  the  works. 


E.  A.  &  0.  B.  Meneely*8  Bell  Foundry, 

Situated  in  West  Troy,  is  the  most  extensive  and  noteworthy  mana- 
factory  of  the  kind  in  the  United  States.  It  was  founded  by  Andrew 
Meneely,  the  father  of  the  present  proprietors,  in  1826,  since  which  tioM 
thousands  of  Bells  have  been  sent  out  from  this  foundry  into  every  State 
and  Territory  of  the  Union,  and  to  nearly  every  part  of  the  world. 
During  the  last  ten  years,  the  number  cast  annually  has  averaged  600, 
of  an  average  weight  of  500  pounds — and  among  them  were  some 
weighing  12,000  pounds. 

Bells  are  formed  by  casting  an  alloy  of  copper  and  tin  in  moulds  pre- 
pared for  the  purpose.  The  usual  proportion  is  four  parts  of  coi)per  to 
one  of  tin.  The  method  of  moulding  conducted  in  this  foundry  is  a 
very  great  improvement  upon  the  old  system.  A  mould  consists  of  a 
hollow  space  the  exact  form  and  dimensions  of  the  bell  to  be  cast.  Two 
separate  hollow  iron  cases,  shaped  like  a  bell,  and  of  a  size  to  cor- 
respond with  the  casting  to  be  obtained,  are  employed  to  form  a  moald. 
Their  sides  are  full  of  small  perforations  or  vent  holes.  One  case  is 
made  smaller  than  the  other,  and  forms  the  core  for  the  inside — the 
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larger  one,  called  the  cope,  forms  the  outside  shell  of  the  mould.  The 
inner  case  is  first  swathed  with  straw  rope,  and  a  coat  of  loam  is  placed 
on  the  outside  of  this — when  perfectly  dry  it  forms  the  core.  The  outer 
case  is  lined  on  the  inside  with  loam,  and  carefully  swept,  to  obtain  the 
proper  thickness  and  surface  for  the  casting.  When  the  cores  for  a 
number  of  bells  are  ready,  they  are  placed  on  the  even  floor  of  the 
foundry,  and  their  copes  are  lowered  over  them  by  machinery,  and 
guided  to  their  exact  positions  by  gauges.  The  spaces  between  these 
cases  then  form  the  moulds  for  the  bell  castings,  and  dififerent  sizes  are 
employed  for  bells,  according  to  their  desired  weight.  Large  reverbera- 
tory  furnaces  are  used  for  fusing  the  bell  metal,  and  when  it  has  reached 
a  proper  state  of  fluidity  it  is  poured  into  the  prepared  moulds  in  the 
usual  way.  The  casting  operation  is  an  interesting  sight  at  night,  as 
the  intense  heat  of  the  metal  causes  numberless  jets  of  bluish-green 
dame  to  issue  from  the  vent  holes  of  the  mou]d-covers,  which  appear 
like  domes  of  fire,  and  rival  a  gorgeous  display  of  colored  fire-works. 
The  straw  ropes  on  the  cores  take  fire,  and  burn  very  slowly,  as  the  cast- 
ing cools,  and  the  shrinkage  of  the  metal  thus  goes  on  gradually,  and 
ptevents  sudden  and  undue  straining.  Great  care  and  practical  ex- 
perience are  necessary  to  conduct  these  operations,  although  apparently 
simple.  The  metal  must  be  perfectly  fluid,  and  of  the  same  temperature 
at  every  part  of  the  mould,  to  produce  a  homogeneous  casting.  For- 
merly, when  entire  loam  moulds  were  employed  for  bells,  these  were 
packed  in  pits  beneath  the  surface  of  the  foundry  floor,  to  enable  them 
to  resist^the  great  pressure  of  the  fluid  metal.  Serious  explosions  fre- 
quently occdrred  then,  by  the  confined  air  within  these  packed  moulds 
becoming  highly  heated ;  and  inferior,  porous  castings,  were  also  very 
common.     These  evils  are  now  avoided  with  the  iron  vent  casings. 

After  the  bells  are  cast,  they  are  scoured  bright  in  rotary  frames, 
in  which  a  sand  cushion  is  brought  to  bear  upon  the  surface  of  the 
metal.  Each  bell  is  tested  as  to  its  tone  and  quality,  and  if  the  least 
imperfection  is  detected  it  is  condemned.  No  inferior  article  is  allowed 
to  pass  outside  the  foundry  gate.  After  this,  the  bells  are  fitted  with 
clappers  and  yokes,  and  mounted  on  frames.  In  this  foundry  all  bells 
weighing  400  pounds  and  upwards,  are  fitted  with  Meneely's  Patent 
Adjustable  Yoke  (patented  1858  and  1860),  which  obviates  the  danger  of 
cracking  the  bell  in  consequence  of  the  clapper  striking  continually  in 
one  place.  By  this  contrivance  bells  can  be  easily  adjusted  so  as  to  pre- 
sent a  new  surface  to  the  action  of  the  clapper. 

This  firm  have  been  particularly  successful  in  the  manufacture  of 
chimes  and  peals  of  bells,  of  which  a  large  number  have  been  made 
Bt  their  foundry  and  placed  in  some  of  the  finest  church  edifices  in  the 
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country.  At  least  eight  bells,  representing  the  octaye  of  the  natunl 
settle,  are  requisite  to  constitute  a  full  chime,  and,  ordinarily,  a  ninth 
bell  is  added,  tuned  a  flat  seventh  above  the  tenor  (largest)  bell,  by 
which  addition  a  secondary  chime  in  the  key  of  the  fourth  is  prodoced, 
and  the  range  of  tunes  that  may  be  played  is  largely  increased.  Nol 
nnfrequently  a  still  larger  number  of  bells  are  employed,  the  additionil 
number  being  toned  above  the  octave  of  the  tenor,  in  order  to  obtaia 
greater  range  in  the  higher  notes.  Peals  of  bells  (as  distinguished  finxi 
chimes)  consist  of  from  three  to  four  bells  attuned  with  each  other  at 
harmonic  intervals,  which  will  not  admit  of  a  tune  being  played  apoB 
them,  but,  when  rung,  either  successively  or  simultaneously,  produce  a 
fine  effect.  It  is  however  usually  anticipated,  when  peals  of  bells  un 
procured,  that  they  shall  form  part  of  a  future  chime :  the  intermediaU 
bells  to  be  added  as  may  be  desired.  In  constructing  a  chime,  the  tenor 
bell  is  taken  as  the  model  and  unit  of  measurement  of  the  whole,  certa^ 
relative  dimensions  giving  the  different  tones  with  theoretic  exactueHL 
This  result  does  not,  however,  always  follow  in  practical  casting,  sinoi 
it  is  almost  impossible  to  control  the  contingencies  of  the  operation  lO 
that  the  conditions  of  each  casting  shall  be  absolutely  uniform—- any 
variation  in  which  tends  to  affect  the  tone.  When  the  tone  of  a  chimi 
bell  thus  proves  to  be  incorrect,  it  is  laid  aside  to  be  sold  as  a  singb 
bell,  and  the  operation  of  casting  is  repeated,  care  being  taken  to  yarj 
the  conditions  as  may  be  required ;  so  that  when  the  chime  is  com- 
pleted each  bell  is  in  its  perfect  condition  as  it  comes  from  the  modd, 
the  quality  and  force  of  its  tone  not  being  impaired  as  in  the  English 
mode  of  tuning  by  having  a  belt  of  metal  clipped  from  the  side.  Tltf 
usual  mode  of  placing  a  chime  in  the  bell  tower  is,  to  mount  tho  tenor 
bell  in  the  centre  of  the  bell-section,  it  being  provided  with  yoke,  wheel 
and  frame,  so  as  to  be  rung  as  an  ordinary  church  bell,  as  also  to  be 
used  in  the  chime.  The  remainder  of  the  bells  are  suspended  stationa- 
rily  about  the  tenor  from  frames  or  beams  of  oak,  in  such  reUitire  po- 
sitions OS  shall  best  conform  to  the  capacity  and  construction  of  the  bell- 
section  and  most  equally  distribute  the  weight.  When  chimed,  tho  belb 
are  all  played  upon  by  one  person,  by  means  of  cords  attached  to  the 
clappers  and  led  down  to  the  ringer's  room  below,  there  connecting  with 
levers  arranged  in  the  order  of  a  key-board,  and  worked  by  the  hands  or 
the  feet  as  may  be  desired. 

Messrs.  Meneely  have  published  a  pamphlet  for  gratuitous  circulation 
which  gives  a  good  deal  of  general  and  specific  information  on  the 
subject  of  Bells. 
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The  Schenectady  Locomotive  Works, 

Located  between  the  New  York  Central  Railroad  and  the  Erie  Canal, 
is  the  principal  manufacturing  establishment  in  Schenectady,  and  en- 
titled to  rank  among  the  most  important  of  a  similar  class  of  works  in 
the  United  States.  The  buildings  comprise  an  Erecting  and  Machine 
Shop  two  hundred  and  fifty  bj  seventy-five  feet,  two  stories  high — a 
Blacksmith  Shop  two  hundred  and  fifty  by  fifty  feeU-a  Boiler  Shop 
one  hundred  and  forty  by  forty  feet — an  Iron  Foundry  one  hundred  by 
fifty — a  Carpenter  and  Pattern  Shop,  two  stories  high,  eighty  by  forty 
feet — a  Brass  Foundry  and  Paint  Shop,  fifty-three  by  twenty-eight 
feet — a  Round  House  eighty-five  by  fifty  feet — a  Store  House,  two 
stories,  forty  by  thirty  feet — and  a  three^-Btory  Office  forty-three  by  forty 
feet.  The  buildings  are  nearly  all  of  brick  ;  and  although  they  cover 
a  large  area  of  ground,  are  so  connected  by  railroad  tracks  that  the 
transportation,  on  light  trucks,  of  even  the  heavy  parts,  is  exceedingly 
easy.  The  Machine,  Boiler,  and  Erecting  Shops  are  new,  having  been 
erected  since  June  26th,  1866,  when  the  former  shops  were  destroyed 
by  fire,  and  are  provided  with  a  complete  stock  of  new  tools  of  modem 
patterns. 

The  original  Works  were  erected  in  1848,  by  a  company  who  dis- 
continued their  business  in  about  a  year.  In  1851,  John  Ellis,  D.  D. 
Campbell,  and  Simon  C.  Groot,  purchased  them  at  about  one  half 
their  original  cost,  and  formed  a  new  company,  which  was  incor- 
porated under  the  title  of  "  The  Schenectady  Locomotive  Works." 
During  their  administration,  large  additions  were  made  to  the  build- 
ings and  machinery,  and  the  business  prospered  greatly.  Mr.  Ellis, 
who  was  the  active  manager,  proved  to  be  a  gentleman  of  more  than 
ordinary  business  capacity,  and  of  much  personal  worth.  He  was 
born  in  Garmouth,  Scotland,  December  13th,  1795,  and  came  to  the 
United  States  in  1814.  He  became  a  contractor  of  some  of  the  most 
important  works  in  the  country,  among  them  the  McAdamized  road 
between  Albany  and  Troy ;  the  Albany  and  Schenectady  Railroad  ; 
the  Utica  and  Schenectady  Railroad  ;  the  Boston  and  Worcester  Rail- 
road ;  the  Croton  Water  Works;  and,  in  1851,  took  possession  of  the 
Locomotive  Works.  Since  his  decease,  October  4th,  1864,  the  Works 
have  been  owned  by  his  sons  and  Walter  McQueen,  who  superintended 
the  mechanical  department  under  the  former  administration.  The  pres- 
ent management  is — John  C.  Elus,  President ;  Chables  G.  Ellis, 
Treasurer  ;  and  Walter  McQueen,  Superintendent.  About  five  hun- 
dred hands  are  employed  in  the  Works,  which  are  now  prepared  to 
tarn  out  from  five  to  six  Locomotives  of  the  largest  class  per  month. 
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MANUFACTURES  OF  ROCHESTER. 

RooriESTER,  by  reason  of  the  splendid  water-power  afforded  by  thi 
Falls  of  the  Genesee  River,  and  its  sitaation  in  the  centre  of  a  rkh 
agricultural  district,  has  peculiar  natural  advantages  for  manafactnriBg 
operations.  Its  infant  enterprises,  and  their  early  history,  were  alloM 
to  in  the  first  volume  of  this  work.  In  I860  the  city  contained  545 
manufacturing  establishments,  having  a  capital  invested  of  $4,145,030^ 
employing  5,13G  males,  1,431  females,  and  produced  an  annual  value  of 
ten  millions  of  dollars.     The  principal  manufactures  were : 


Mauufacturofl. 

Agricaltunil  iinplemeDts. 

Alcohol 

Brewing  (1^ 

Cabiaot  \rare 

Carrlat;t's > 

Can 

Chaiw 

GlgurH  iind  tuhacco 

Clotliin}; 

Coflee  and  f^plces 

Confectionery  

Cotton  ^'oods 

Diwtlllln^' 

Flour  (2> 

Hardware  and  toolii 

HarnoiM 

Iron  founding? 

Iron  railing 


No.  of 

EMtnbliHh- 

Hale 

Female 

YalMif 

men  18. 

Capital. 

hands. 

handa. 

Proditf. 

6 

$2:^8,500 

88 

•17S,«i 

1 

120,000 

9 

15MH 

14 

171,600 

67 : 

vijm 

8 

79,3;V) 

256 

m,iM 

6 

65,800 

23...... 

njm 

1 

25,000 

68 

••••■• 

mlm 

8 

40.300 

102 

m,m 

4 

2i),fl00 

61 

ujm 

88 

836,600 

800 

735 

1,1M,4V 

1 

15,000 

8 

SBiMI 

3 

14.000 

23 

«,8N 

1 

115,000 

40 

133 

8A.M 

3 

2.>.000 

7 

7I;MI 

19 

900.O00 

2,563.411 

10 

119,000 

209 

laojM 

11 

8,600 

34 

4<,i8l 

2 

40.(MK) 

65 

70.M 

2 

0,000 

11 

19,M 

(1)  In  this  itOQi  the  census-takers  erred  greatly,  or  the  product  of  1860  was  mnch  below 
the  avcrngc.    The  more  reliable  statistics  of  this  branch  are  as  follows  : 

14  Lager  hcor  breweries,  product  60,000  barrels,  worth  a  $5 $300,000 

4  Ale  an<l  porter  breweries,  product  55,000  barrels,  a  $7 385,000 

Malt -    .        80,000 

Total  product $765,000 

Longmuir's  Brewery,  in  Rocbester,  is  probably  the  largest  west  of  Troy.  It  wai 
a  few  ycar.f  .«inco  destroyed  by  fire,  but  has  been  rebuilt,  with  all  the  latci^t  improronnenti. 
The  building  i.i  125  feet  long  and  100  feet  deep,  and  the  total  area  of  the  floors  is  62,500 
square  foot.  A  powerful  hydraulic  apparatus,  driven  by  water-power,  throws  water  to  alt 
parts  of  the  building,  thus  ensuring  great  cleanliness,  as  well  as  a  precaution  against  fire. 

(2)  In  the  st-itistics  of  this  branch  the  census-takers  have  erred  more  seriously  even 
than  in  Brewing.  There  are  24  mills,  having  122  run  of  stone,  that  average  daily  6100 
barrels  of  Flour  for  150  days,  or  015,000  barrels  a  year — which,  supposing  Flour  to  b** 
worth  $6  per  barrel,  would  make  the  product  $5,400,000.  Add  to  this  the  coarser  grains, 
feed,  etc.»  and  It  will  bo  seen  that  the  milling  intereit  of  Rochester  ranges  from  tiz  to 
eight  millions  of  dollars  a  year. 
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No.  of 
Establish- 

ManufActores.  ment^ 

Jewolry 0 

Leather 6 

liocomotive  lamps 2 

Lumber  3 

Machinery  aod  steam  engines  (!)..«..  8 

MattresHes 2 

MUllnery  S 

Paper 1 

Patent  medicines 2....^ 

Perfumery 1 

Picture  frames 4 

Planed  lumber 2 

Pottery  ware 3 

Printing  and  publiKbing 4 

Sashes,  doors  and  blinds 8 

Sa-vra .'. 1 

Scales 1 

Shirts  and  collars 2 

Soap  and  candles 2 

Spokes,  felloes,  and  hubs 2 

Staves 4 

Thermometers 2 

Tin  and  sheet-iron  ware 14 

Trtinks 3 

Whips  and  gloves 4 

Wood  working,  Hoar  barrels,  etc 39 


GapitaL 

8,350.. 
48.000.. 
25,000.. 
26,000.. 
111,500.. 
13,000.. 

7,500.. 

60,000.. 

20.000  . 

15.000.. 

5,100. 

21,000.. 

]6,.$00. 

150,000- 

12,2.50 
22,000 
10,000., 

7,000.. 
18,000.. 
22,000.. 
38,000.. 

3,600.. 
67,000.. 
12,500. 
10,900.. 
80,050.. 


Male          Female  Valne  of 

hands.         hands.  Prod  not. 

9 16,800 

69 113,810 

33 •            —,,m  76,065 

28 84,340 

132 213,650 

6 6 52,400 

15 28,700 

54 30 112,500 

8 8......  65,000 

1 20 75,000 

13 29,250 

26 78,000 

16 13,000 

222 239,420 

31 53,950 

16 16,000 

25 64,960 

1 16 22,720 

10 83,920 

28 ......  40,728 

84 82,430 

6 6 14,476 

79 121,720 

28 2 30,715 

S3 80 38,290 

863 103 272,585 


Rochester  is  remarkable  for  the  extent  and  character  of  its  Prnit 
Nurseries.  It  is  estimated  that  there  are  within  ten  miles  of  the  city 
not  less  than  4,000  acres  devoted  to  this  culture.  A  single  firm  have 
a  nursery  that  occupies  500  acres,  and  is  probably  the  largest  in  the 
world.  There  are  others  of  350  and  250  acres  each.  The  sale  of  Fruit 
Trees  is  estimated  to  amount  to  a  million  of  dollars  annually. 


(1)  We  have  no  means  of  verifying  this  retarn  of  the  censas- taken,  bat  we  apprehend 
that  the  product  has  been  considerably  nnder-rated.  There  are  several  large  firms  en- 
gaged in  the  business  in  Roohester. 

Willi  AM  Eidd  A  Co.,  for  instance,  manufacture  Gar  Wheels,  Steam  Engines,  and 
especially  Mill  Gearing,  very  extensively. 

D.  A.  Woodbury  A  Co.  have  one  of  the  most  remarkable  Steam  Engine  establishments 
in  the  United  States.  In  1851  this  firm  astonished  the  makers  of  steam  engines  by 
pnblishing  and  offering  a  list  of  certain  sizes,  ranging  from  ten  to  thirty-five  horse  power, 
at  prices  much  below  any  that  had  ever  been  heard  of  before.  This  they  were  enabled  to 
do  by  building  a  large  quantity  of  each  size  at  one  time  and  confining  their  attention  to 
one  article  of  manufacture.  Their  workshops  are  conducted  upon  the  English  plan,  each 
workman  having  a  limited  and  uniform  range  of  duty  throughout  the  year.  The  prin> 
eiple  upon  which  they  commenced  business  secured  the  favor  of  the  public,  and  their  En* 
fines  are  so  popular  both  in  the  United  States  and  in  the  Canadas,  that  though  thoy 
designed  to  keep  a  large  stock  of  finished  Engines  on  hand  at  all  times,  the  demand  has 
ontstripped  their  facilities  for  manufacturing.  Messrs.  Woodbury  A  Co.  are  about  erect- 
ing new  and  more  commodious  workshops. 
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Along  the  line  of  the  Xeir  York  Central  Railroad,  between  Troy  ml 
Rochester,  there  are  seTeml  important  manufactoriea.  At  Uion,  k 
Herkimer  County,  which  is  eighty-three  miles  west  of  Albany,  is  om 
of  the  largest  private  Gun  manafactories  in  the  United  Statea^  knowm 

E.  Remington  &  Sons*  Armory, 

remarkable  alike  for  its  extent,  and  for  its  origin.  The  atory  of  ili 
origin  has  been  toM  as  follows :  On  Steel^s  Creek,  aboat  three  rnfla 
fn)m  the  site  of  the  Armory,  dwelt  the  father  of  the  present  proprietoi^ 
who.  desiring  a  rifle-barrel  for  his  own  use,  forged  one,  in  1816,  wIthoQ 
other  tools  except  such  as  an  ordinary  blacksmith^s  shop  contains,  ni 
conveyed  it  to  a  gunmaker  at  Utiea  to  hare  it  fitted  and  complete! 
The  gun  maker  was  much  pleased  with  the  skilful  constractlon  of  thi 
barrel,  anil  Mr.  Uemiogton.  perceiving  the  high  estimation  in  which  Ui 
workmanship  was  held,  dexterously  applied  his  knowledge  to  a  profitabb 
nsc,  and  commenced  the  manufacture  of  gun-barrels  ;  and  not  long  after 
this  jiK'ident,  the  banks  of  Steel's  Creek  blazed  with  the  cheery  firei  of 
many  forges,  and  the  surrounding  hills  rang  with  the  joyous  mn^  of 
the  anvil.  The  old  factory,  however,  was  found  to  be  too  distant  ftoB 
the  line  of  transit — then  the  Erie  Canal — and  in  1829  Mr.  RemingtOi 
purchased  a  farm  at  Ilion,  upon  a  portion  of  which,  on  plans  supplied 
by  himself,  the  establishment  is  erected.  For  many  years  the  businofl 
was  limited  to  the  fabrication  of  barrels,  but  having  received  a  lam 
contract  from  the  United  States  Government  for  arms,  the  manufactnif 
of  Rifles  and  Carbines,  including  all  their  parts,  was  embarked  in  and 
has  since  been  very  successfully  prosecuted. 

Many  of  the  most  important  improvements  which  now  render  thi 
American  firearm  the  most  durable  and  efi\?ctive  in  the  world,  have  had 
their  origin  with  this  firm.  They  are  accredited  with  having  been  the 
first  to  adopt  steel  as  a  material  for  the  barrel  of  sporting  guns,  and  we 
believe  they  now  employ  it  exclusively  in  the  manufacture  of  arms  wbidi 
they  are  making  for  the  government  service.  For  thirty  years  they 
have  been  patiently  testing  the  steel  of  almost  every  manufacturer  both 
in  this  country  and  abroad,  and,  by  a  long  course  of  experiments,  have  as- 
certained which  is  the  best  adapted  for  the  purpose.  By  the  application  of 
machinery  to  the  manufacture  of  gun-locks,  this  firm  has  been  largely  in- 
strumental in  effecting  a  revolution  in  the  trade  in  these  locks.  lu  Eng. 
land,  whence  nearly  all  the  locks  in  use  were  formerly  imported,  they  are 
made  by  hand ;  but  in  the  Remington  Armory  every  piece  is  made  by  ma- 
chinery to  a  fixed  and  unvarying  gauge,  and  the  result  is  that  not  only  an 
American  Oun  Locks  cheaper  than  the  foreign,  but  as  each  piece  is  mil. 
form  with  every  other  of  the  same  description,  a  great  saving  of  labor  ii 
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effected  in  patting  them  together.  Not  long  since,  at  the  Arsenal  at 
Bridesburg,  Penn.,  20,000  of  Majnard's  Priming  Locks,  of  Remington's 
make,  were  fitted  to  old  musket  barrels,  which  had  been  rifled,  and  as 
Major  Hagner,  the  Superintendent,  has  certified,  with  an  economy  of 
labor  that  was  a  marked  advantage. 

The  result  which  usually  attends  an  unwavering  determination  to  pro- 
duce nothing  but  good  mechanism,  combined  with  a  genius  for  improve- 
ment and  invention,  is  illustrated  in  the  growth,  progress,  and  present 
extent  of  this  establishment.  The  Armory  occupies  two  acres  of  ground, 
and  the  buildings,  some  of  them  four  stories  in  height,  have  a  frontage 
of  400  feet.  Within  the  last  two  years  large  additions  have  been  made 
not  only  to  the  structure,  but  especially  to  its  resources  in  machinery 
Both  steam  and  water  power  are  employed  in  driving  the  machinery. 
Several  steam  engines  are  used  upon  the  premises,  the  largest  of  which 
is  of  one  hundred  and  fifty  horse  power,  a  second  of  fifty  horse  power, 
and  a  third  of  twenty-five  horse  power,  with  other  smaller  engines. 
Overshot,  breast,  and  several  Turbine  wheels  are  also  employed.  Each 
process  has  its  appropriate  apartment — the  aggregate  comprising  the 
welding  and  forging  room,  the  lock  and  limb  finishing  room,  the  barrel 
room,  the  stocking  room,  the  machine  shop,  the  polishing  room,  and  in- 
specting room ;  and  each  presents  a  scene  of  constant  and  interesting 
activity.  From  600  to  700  men  are  employed  in  these  works.  This  firm 
have  also  a  branch  of  their  Armory  at  Utica,  N.  Y.,  employing  about 
200  men  in  the  manufacture  of  their  Army  Revolver. 

The  capacity  of  Messrs.  Remington's  establishment  for  the  manufac- 
ture of  firearms  amounts  at  present  to  150  Rifles  and  500  Revolvers  per 
day  of  the  various  kinds,  which  in  the  course  of  a  year  would  be  nearly 
50,000  stand  of  arms,  and  upward  of  150,000  revolvers.  It  is  therefore, 
at  the  present  time,  one  of  the  nation's  resources  on  which  the  Govern- 
ment can  rely  with  confidence  for  weapons  with  which  to .  defend  its 
eidstence  and  annihilate  its  foes. 

At  Utica,  which  is  95  miles  from  Albany,  is  a  large  and  probably 
the  oldest  manufactory  of  French  Burr  Stones  in  the  United  States, 
known  as  Hart  &  Munson's  Mill  Stone  Manufactory.  It  was 
established  by  Mr.  A.  Munson,  an  uncle  of  one  of  the  present  pro- 
prietors, in  1825.  Its  claims  to  distinction,  however,  do  not  rest 
upon  the  fact  of  its  antiquity,  but  upon  the  many  new  and  valuable  im- 
provements which  the  firm  have  made  in  the  manufacture  of  machinery 
appertaining  to  the  furnishing  and  complete  equipment  of  a  modern 
mill.  Mr.  E.  Munson,  of  this  firm,  is  a  practical  millwright,  and  has 
made  the  interest  with  which  he  is  connected  his  debtor  by  the  many 
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Talaable  improTements  which  he  has  dedgned  And  contribated  forJii 

Lieaefit. 

Oce  of  his  iiiTearions.  which  was  patented  Id  1849,  is  a  machinsiK  ' 
balaDoir.?  and  nnishinz  Barr  Mill  Stones.  Bj  means  of  thu  machii^ 
the  :n:li  ^tose.  afivr  i;  is  blookeu  np,  ii  suspended  upon  its  centre,  what 
k  is  balanced  in  the  c>nr^e  of  fillinsr  cp  and  finishing,  instead  of  bei^ 
^Vir'l  np.  as  is  asaallr  the  case,  without  the  means  of  testing  the  accoiif 
oi  i:s  baIa:ioe.  The  snperloriiv  of  mill  stones  finished  in  this  way,  oiv 
others,  mast  be  evident  at  a  glance.  To  reenlate  the  balance  or  comtf 
any  inai^euraor  which  might  arise  from  drying  of  the  moistare,  or  iif 
o:I;er  cause,  this  firm  provide  a  Shot  Balance  without  extra  charge,  ni 
give  directions  for  usinsr  it. 

An  >:her  valuai.'le  invention  of  Mr.  Mnnson  is  a  new  Cast  Iron  Efi 
and  Mill  Spindle,  which  can  be  pu:  in  an  old  stone  equally  as  well  ash 
a  new  one.  Tiie  eve  is  formed  of  an  outside  and  an  ioaiide  coue»  fli 
two  c«:>iK-s  beiiig  connected  bv  spiral  win^s.  The  inside  cone  or  hob 
forms  the  bail  ur  drivinsr  pans,  and  the  driver  is  cast  solid  on  the  spindk 
The  advantage  ot  this  Eve  is  that  it  canuut  l>e  choked  or  clogged  ondff 
anv  speed,  carries  more  air  under  the  stone,  drives  nearer  the  centn, 
and  the  runner  cannot  be  thrown  oiT  the  cockhead.  It  is  pecaliarij 
adapted  for  small  mills  where  great  speed  is  required. 

In  \^0),  Mr.  Munson  patented  an  improTt^ment  adapted  to  miDl 
grinding  all  kinds  of  grain,  starchy  pla^tiT.  etL*..  by  which  a  more  perfect 
adjustment  of  the  stones  to  each  other  is  .^i-eurfd,  and  a  greater  con- 
venience in  lubricating  the  joints,  as  well  as  t-flVciually  preventing  the 
escape  of  the  oil  from  its  bush.  The  arninLremem  by  which  these  ia- 
poriiint  ends  are  secured  is  fully  set  forth  in  the  firm's  Circular. 

Another  valuable  machine  mauutactnred  at  tills  v-tablishracnt  is 
Jla/fison':*  Flour  Packer,  which,  it  is  said,  will  save  ab-jiit  .33  per  cent 
of  labor  in  packing  in  barrels,  and  about  tJO  per  cent  in  j)aeking  in  bag% 
when  comparccl  with  the  lever  press  and  the  usual  proccs*  of  slioveling 
into  bags.  Its  novelty  consists  in  carrying  the  bag  or  barrel  full-length 
upon  the  cylinder  and  delivering  the  flour  in  a  compact  state,  the  1>arrd 
or  bag  receding  from  the  packer  in  process  of  filling.  They  are  now  id 
nse  in  manv  of  the  best  mills  in  the  country. 

The  works  of  Messrs.  Hart  &  Munson  include  a  Mill  Stone  Mann- 
factory,  a  Machine  Shop,  Plaster  Mills,  and  rouiidry,  ami  arc  commo- 
dious and  well-arraTiged. 

Besides  the  establishment  we  have  mentioned,  Utica  contains  several 
other  important  manufactories.  For  instance,  the  Washingtonvilh'  Iron 
Works,  conducted  by  IMiilo  S.  Curtis ;  the  Iron  Railing  .Manufac- 
lories  of  L.  Dean  k  Co.  and  Chaunccy  Palmer;   and  the  Portable 
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Steam  Engine  and  Boiler  Wblrks  of  Wood  &  Harlbart.  This  firm  have 
effected  a  revolatioo  in  the  construction  of  farm  engines,  by  showing  that 
they  can  be  made  light,  compact,  safe,  cheap,  and  yet  efficient.  Their 
engines  range  from  1^  to  20-horse  power,  occupy  a  space  from  two 
by  five  feet  to  6  by  7  feet,  and  cost  from  $176  to  $1700.  Recently  they 
have  devoted  a  good  share  of  their  attention  to  the  construction  of  the 
Excelsior  Engines,  designed  expressly  for  the  oil  wells.  In  Utica  also  are 
the  extensive  Stove  works  of  Wheeler  &  Bailey,  and  J.  S.  &  M.  Peckhatt 
established  in  1835.  This  firm  are  also  largely  engaged  in  the  manu- 
facture of  Plows,  Cultivators,  and  other  agricultural  implements,  and 
have  the  exclusive  right  to  "  Peckham's  Improved  Agricultural  Fur- 
nace," which  is  adapted  for  wood  or  coal.  There  are  also  the  Utica 
Screw  Company  (C.  Miller,  Agent);  the  Utica  Steam  Cotton  Mills 
(E.  Chamberlain,  Treasurer) ;  the  Globe  Woolen  Company  (Robert 
Middleton,  Agent)  ;  and  the  Oneida  Brewery,  established  in  1813. 

At  Seneca  Falls,  which  is  189^  miles  from  Albany,  there  are  several 
important  manufactories,  especially  of  Pumps,  Hadiware,  and  Fire 
Engines. 

One  of  the  first  to  perceive  and  t^ke  advantage  of  the  water-power 
furnished  here  by  the  fall  of  the  Seneca  River,  and  to  whom  the  town 
is  largely  Indebted  for  its  present  prosperity,  is  Mr.  Abel  Downs,  who  is 
still  at  the  head  of  some  of  its  most  important  enterprises.  He  is  ac- 
credited with  having  introduced  the  first  steam-engine  that  was  used  for 
manufacturing  purposes  in  the  town,  and  with  having  made  the  first  of 
the  many  thousands  of  Iron  Pumps  that  have  since  been  constructed 
there.^     For  several  years  the  manufacture  of  pumps  was  a  specialty 

(1)  a  local  chronicler  says : 

*'  In  tbo  year  1840,  Abel  Downs  commenced  the  manufacture  of  Pumps  in  the  wing 
of  the  "  Old  Cotton  Factory/'  subsequently  used  as  a  plaster  mill,  and  finally  burned 
down  in  the  great  conflagration  of  1863.  He  erected  a  small  furnace  over  the  river,  em- 
ploying fire  men.  Only  wood  Pumps  were  manufactured.  Mr.  Downs  continued  in  the 
business  about  two  years,  and  at  the  close  of  the  second  year  returned  to  the  mercantile 
business,  being  succeeded  in  the  Pump  Factory  by  Wheeler  A  Eelley.  In  the  year  1844, 
Mr.  Downs  again  engaged  in  the  Pump  business  in  company  with  J.  W.  Wheeler  and 
Smith  Briggs,  under  the  firm  of  Wheeler,  Briggs  A  Co.,  for  about  one  year,  when  Wheeler 
A  Downs  purchased  the  ''old  stone  shop,"  originally  erected  by  Boment  A  Co.  for  a  car- 
riage manufactory.  Into  this  building  their  machinery  and  materials  were  removed,  and 
a  steam-engine  placed  in  it— the  first  used  for  manufacturing  purposes  in  this  town — and 
there  was  made  the  first  Iron  Pump  built  in  Seneca  Falls. 

In  the  year  1846,  Mr.  Washburn  Race,  who  had  recently  invented  and  patented  hii 
since  famous  Stove  Regulntor,  came  into  the  firm,  and  subsequently  Silsby  A  Thompson, 
who  were  then  in  the  hardware  trade,  obtained  an  interest  in  the  Regulator  also.  Pre- 
vious to  the  purchase  by  Silsby  A  Thompson,  the  firm  in  the  manufacture  of  Pumps  was 
styled  Wheeler  A  Downs— and  in  the  Regulator  it  was  Wheeler,  Downs  A  Race.    After 
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of  the  firm  with  which  he  was  connected,  bat  gradaallj  other  iitidB^ 
nsoally  classed  as  hardware,  as  Pipe  Boxes,  Thimble  Skeins,  Sadirai^ 
etc.,  were  added  to  the  iist,  and  the  works  were  enlarged  jbo  meet  fli 
demands  of  an  increased  business.  The  Downs  MANUVAOTUBilia  Oofr 
PANY  now  consume  ten  to  fourteen  tons  of  iron  per  daj,  and  emplof 
200  hands. 

A  few  years  ago  Mr.  Downs  engaged  in  the  manufacture  of  H08M17, 
paving  improved  patented"  knitting  machines  for  the  purpose,  and  ha 
supplied  the  United  States  Government  with  many  thousands  of  domi 
of  half-hose.  This  enterprise  has  culminated  in  the  establishment  of 
the  Seneca  Knitting  Mill  Gompant,  of  which  SQabary  S.  Oonid  ii 
President,  and  Abel  Downs,  Treasurer,  and  now  extensively  engaged  ii 
the  manufacture  of  Uosicry,  Wrappers,  and  Knit  Jackets. 

Besidt's  the  Downs  Manufacturing  Company,  and  the  Seneca  Ejiitthf 
Mill  Company,  there  are  the  following  important  manufactories  tf 
Seneca  Falls : 

Cowing  &  Company's  Pump  and  Fire  Engine  Works,  established  ii 
1840.  This  firm,  composed  of  John  P.,  Philo,  George,  and  Marshal 
Cowing,  manufacture  250  varieties  of  Polished  Cylinder  Lift  and  Poiw 
Pumps,  besides  Hydraulic  Hams,  Garden  and  Green  Honse 


the  purchase,  the  firm  in  the  manufacture  of  BogulAtors  was  changed  to  that  of  W.  Bmi 
A  Co. ;  but  Wheeler  A  Downs  rotainod  the  solo  interest  in  the  Pump  businesi.  Bvln* 
qucntly  SiUby  A  Mynderse  took  an  interest  in  the  manufacture  of  Pumps,  and  tha  tilh 
of  the  firm  was  Downs,  Mynderse  A  Co.,  Mr.  Wheeler  having  retired  from  the  buiMil 
At  this  time  Pump?  were  manufactured  uf  both  wood  and  iron.  This  continned  vp  It 
1851,  when  Seabury  S.  Oould  purehiised  the  interest  of  E.  Mynderse.  and  then  tb«  ta 
was  entitli.xl  Downs,  Silsby  A  Gould.  In  the  fall  of  that  year  Mr.  Silsby  sold  his  inlenit 
to  his  partners*,  when  the  present  firm  of  Downs  A  Co.  was  formed — being  Messrs.  AM 
Downs  and  Suabury  8.  Gould.  Commencing  with  five  men,  aud  melting  from  one  andt 
half  to  two  t'>us  of  iron  per  week,  the  business  had  gradually  incrcnscd  till  in  1851  t)M 
amount  of  capital  employed  was  $40,000,  working  up  about  four  tons  daily,  and  giTiDg 
employment  to  between  sixty  and  seventy  men. 

In  the  winter  of  18G3-4,  Downs  A  Co.  built  their  now  works  upon  the  canal  and  riftr 
whcro  thf'.y  now  are,  and  their  bui<incss  has  gradually  inerensed  until  the  number  of  nn 
employed  now  amounts  to  two  hundred  and  upwnrd.^,  their  "heats"  consuming  from  tea 
t'l  Tiiurteen  tons  of  iron  per  day.  During  the  year  thnt  Mr.  Myndor^io  came  into  the  fins 
they  hnd  <»f  netual  cash  capital  only  $0,000,  which  has  been  incroascd  to  about  $]50.0ill 
— iinil  this  combined  with  real  c.-itato  and  machinery  wouM  <7Well  the  amount  to  orer 
$'.'00,000.  Their  sales  in  the  year  1849  amounted  to  about  ^l.'^.OOO;  in  I ^^0  to  $70,000; 
ill  isr>l  to  $100,000  ;  and  have  since  increased  until  they  now  amount  annually  to  near 
$100,000. 

Me!*Brs.  Downs  A  Co.  make  20  different  kinds  of  Pumps,  and  upwards  of  130  different 
tlies.  They  have  gradually  become  engaged  in  the  manufacture  of  many  other  articles 
of  hardware  aside  from  Pumps,  among  which  are  Thimble  Skeins,  Pipe  Boxes,  cast-iron 
Hand  Sleds,  Smoothing  Irons,  Jack  Screws,  Bench  Screws,  cast-iron  Boot  Jacks,  iron  and 
wood  cylinder  Meat  Cutters,  and  a  great  variety  of  other  useful  articles.  They  seU 
nothing  but  their  own  manufactures." 
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Sadirons,  etc.  The  Island  Works,  H.  G.  Silsby,  Agent,  make  Steam 
Fire  Engines  and  Rotary  Pumps.  Mowing  Machines,  said  to  be  very 
saperior,  are  made  by  E.  F.  Herrington  ;  and  Garden  Implements,  Po- 
tato Hooks,  and  Corn  Knives,  by  S.  H.  Brainard.  Sash,  Doors  and 
Blinds,  are  made  with  improved  machinery  by  Powell  &  Milk,  and  Vene- 
tian Blinds  by  H.  P.  Westcott,  who  is  the  inventor  of  the  only  success- 
fal  machine  that  makes  the  slats  for  these  blinds. 

At  LooKPORT,  a  thriving  town  of  12,000  inhabitants,  distant  21  miles 
from  Buffalo,  there  is  a  number  of  respectable,  though  no  very  remarka- 
ble manufactories.  The  town  possesses  peculiar  advantages  for  many 
branches  of  manufactures,  by  reason  of  the  vast  water-power  created  by 
the  flow  of  water  from  Lake  Erie  as  it  passes  around  the  locks  and  de- 
scends from  the  Erie  to  the  Genesee  level.  This  power  is  now  owned 
by  the  Lockport  Hydraulic  Company,  who  dispose  of  it  on  liberal  terms 
and  furnish  buildings  and  shafting  at  a  cheap  rent  to  mechanics  of  mod- 
erate capital.  The  most  important  manufactories  already  established 
there  are  the  Lockport  Edge  Tool  Company,  the  foundries  and  machine 
shops  of  the  Holly  Manufacturing  Company,  Race,  Matthews  &  Co., 
Alexander  Pound,  C.  G.  Hildreth,  T.  R.  Baily  &  Son,  the  foundries  of 
Lemuel  Gardner  and  R.  Yan  Brooklyn,  the  Barrel  and  Stave  factories 
of  B.  &  J.  Carpenter,  Hiram  Benedict,  William  Norman,  and  Daniel 
Ritson,  the  Shingle  factories  of  G.  D.  Root  &  Son,  and  C.  &  H.  T. 
Vandusen,  the  Saw  Mills  of  D.  A.  Vanvalkenburg,  H*.  F.  Cady,  and  J. 
R.  Edwards  &  Co.,  the  Cabinet  Ware  manufactories  of  M.  W.  Evans 
and  Tucker  &  Beck,  the  Woolen  Factory  of  L.  N.  Edwards,  the  Woolen 
and  Knitting  Factory  of  J.  L.  Davison,  the  Flax  Cotton  Factories 
of  W.  J.  Daniels,  President,  and  F.  N.  Nelson,  the  Paper  Mills  of  G. 
T.  Crouch,  the  Plaster  Mills  of  John  W.  Irving  and  F.  J.  Lavalley, 
the  Flour  Mills  of  Harman,  Cope  &  Co.,  Douglas  &  Jackson,  A.  H. 
Smith,  H.  Finch,  J.  Playter,  William  R.  Moore  &  Co.,  and  George  H. 
Elliott,  the  Distillery  of  Fletcher  &  'loag,  the  Breweries  of  J.  G.  Nor- 
man and  J.  C.  Bowers,  the  Potash  anufactory  of  L.  B.  Stainthorpe, 
the  Shingle  Machine  Manufactory  o  W.  W.  Trevor  &  Co.,  the  Soap 
and  Candle  Factory  of  George  Staint  rpe,  and  the  Lockport  Gargling 
Oil  Company  (George  W.  Merchant,  Chemist). 
102 
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MANUFACTURES  OF  BUFFALO. 

Bi'FFAU\  situated  at  the  eastern  extremity  of  Lake  Erie,  and  tb 
toniiiuus  of  the  Krie  Cuiial,  has  long  been  a  principal  commercial  em- 
porium of  the  West.  Ilcr  citizens  performed  prodigies  of  labor  at  n 
early  period,  when  the  town  contained  not  more  than  2,000  inhabitut^ 
to  render  the  harbor  available  to  the  largest  vessels  and  secare  the 
termination  of  the  Erie  Canal ;  and  at  a  later  period  they  erected 
at  a  heavy  cost,  immense  elevators,  to  facilitate  thQ  rapid  dischaip 
of  cargoes,  especially  of  grain.  There  are  now  in  the  city  of  Baflido 
twenty-one  of  these  automatic  laborers,  that  have  in  the  aggregite 
the  power  of  transferring  82,000  bushels  of  grain  per  hoar,  and  i 
warehouse  capacity  of  4,415,000  bushels.  By  the  promptitade  witfc 
which  they  clear  vessels,  fleets  have  been  enabled  to  leave  the  harbor 
in  search  of  other  freight  within  thirty-six  hours  after  their  arriral— 
a  dispatch  gratifying  to  the  mariner,  profitable  to  the  owner,  and  highlf 
reputable  to  the  port. 

During  the  last  fifteen  or  twenty  years  the  citizens  of  Baffalo  hafe 
been  not  less  indefatigable  in  establishing  and  encouraging  the  growth 
of  manufactures,  and  with  a  success  not  less  marked  than  that  wlnA 
attended  their  efforts  to  attract  to  their  port  the  immense  agricaltuni 
productions  of  the  West.  According  to  the  Census  Returns,  furnished 
us  in  advance  of  their  official  publication,  Erie  County,  of  which  Baffalo 
is  the  capital,  had,  in  ISfJO,  791  manufacturing  establishments,  with  t 
capital  of  $5,524,871,  that  yielded  a  value  of  $10,YT7,750.  According 
to  the  same  authority  the  city  contained  404  manufactories,  that  had  t 
capital  invested  of  $4,617,743,  employed  5,217  male  and  380  female 
hands,  and  produced  a  value  of  $8,500,000.  This,  however,  it  maj 
be  safely  asserted,  is  considerably  below  the  present  product.  The 
census   officials  in  Buffalo   were       t  more  successful  than   those   in 

other  places  in  securing  accural     «turns,  as  can  easily  be  proved 

besides,  business  was  depressed  1  ow  the  average  in  1860,  and  since 
then  there  have  been  important  additions  to  the  number  of  its  mann* 
factories.  It  is  probable,  therefore,  that  the  estimate  of  competent 
judges,  who  stnto  that  the  annual  value  of  articles  now  manufactured  in 
Baffalo  is  at  least  twelve  millions  of  dollars,  is  not  an  unrcasonai)lo  one. 

The  principal  manafactares  of  Erie  Connty,  according  to  the  censos 
retnrns,  wore  the  following : 
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Hanafiustares. 


ITo.  of 

Establiah- 

ments. 


Africnltaral  implemenU ,.       6. 

Brass  founding 2. 

Brooms 1. 

Blank  books  and  book  binding  .        3. 

Boots  and  shoes 89. 

Clothing 35. 

Cigars 11. 

Carriages 43.. 

Cabinet  furniture 22. 

Car  wheels 

Distilled  liquors 

Edge  tools 

Flour  and  meal 

Glass  ware 


1. 

3. 

1.. 

36., 

1.. 

Hats  and  caps 11. 

1.. 

4. 

I.. 

9. 

40. 

6. 


Iron  (rolled) 

Iron  railing 

Iron  forgiug 

Iron  founding 

Leather  

Lumber  (planed).  

Lumber  (sawed) 80. 

Malt  liquors 33.. 

Malt 5.. 

Mill  stones  and  mill  furnishing.  3.. 

Marble  work 8 

Maobioery,  steam  engines,  etc...  9., 

Pianos,  melodeons,  etc 8.. 

Scaleo,  platform  and  eon nter 1 . 

Btove  founding 4. 

Soap  and  candles. 40. 

Sash,  doom  and  blinds 6. 

Saddles  and  harness 26.. 

Saddlery  hardware 1. 

Shoemakers*  tools 1. 

Tin,  copper,  and  sheet-iron  work  20. 

Type 1.. 

Woolen  goods 7. 

White  lead. 1. 

Wine  (native) 1. 

Wash  boards 1. 


CapitaL 

•290,400 

11,000 

4,000 

XV  |OvU  •••••• 

89,560 

130,350 

41,050 

126,166 

102,700 

2,600 

200,000 

25,000 

435,025 

10,000 

50,700 

53,000 

48,800 

50,000 

138,300 

673,360 

110,900 

138,525 

168,600 

82,500 

155,000 

8,400...... 

250,600 

201,000 

5,000 

98,000 

39,400 

00,600 

28,860 

30,000 

10,000 

94,500 

20,000 

51,600 

134,000 

40,000 

15,000 


Raw 

materiaL 


Male 
hands. 


Female 
hands. 


$124,290 277 

4,030 17 

8,000 5 

25,400 23. 28. 

92,264 365 Si. 

201,231 313 173. 

38,695 71 2. 

46,882 209 

44,827 150 

28,400 20 

580,816 60 

11,500 43 

1,572,291......    133 

9,250 60 

44,887 25 12. 

158,000 380 

17,290 28 

29,120 12 

119,236 272 

868.918 422 

85,525 113 

71,191 181 

181.324 187 

116,100 39 

90,400 89 

4,500 18 

86,334 S72 

66,848 150 

8.000 20 

98,262 252...... 

55,492 40 

47,720 83 

25,190 49 

21,800 40 20. 

10,000 100 

76,395......      98 

40,000 26 5. 

36,750 57 19. 

24,767 20 

96,000 13 

10,000 20 


Value  of 
Product. 

$377,800 

15,500 

18,000 

51,000 

226,019 

366,952 

85,790 

199,330 

132,717 

51,550 

795,456 

41,000 

1,787,920 

40,500 

72,350 

250,000 

43.0C0 

35,000 

265,90ri 

1,622,166 

136,103 

195,225 

399,226 

129,700 

217,000 

9,500 

374,520 

284,800 

25,000 

204,200 

132,412 

93,350 

52,687 

35,000 

70,000 

141,685 

75,000 

70,916 

63,000 

125,000 

20,000 


EEMAEKS 
On  the  Manufacturing  Establishments  of  Buffalo. 

Agricultural  Implements. — Buffalo  contains  some  of  the  largest  and 
most  deservedly  celebrated  manufactories  of  agricultural  machines  in 
the  United  States.  To  no  other  city  in  the  Union  are  the  farmers  of 
the  West  so  largely  indebted  as  to  Buffalo. 

Among  the  most  prominent  of  these  establishments  in  that  city  are 
the  Pitts  Agricultural  Works,  owned,  we  believe,  by  an  incorporated 
company,  from  the  fact  that  James  Bratlet,  Esq.,  is  announced  as 
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Treasnrer  This  concern  is  indebted  for  its  celebritj  mainly  to  tti 
valuable  iuventions  made  by  John  A.  Pitts,  from  whom  it  deriTM  iti 
iKime.  This  gentleman  is  accredited  with  having  inTented  the  Tretdiif  ^ 
or  Endless-Chain  Horse  Power,  which  was  patented  by  him  in  1836;  ilw 
the  first  Chain  Pump,  and  the  first  Combined  Thresher  and  SeparaUx;  ^ 
patented  in  183 T,  and  which  continues  to  be  the  leading  article  maonfk* 
tured  at  the  Pitts  Works.  Important  improvements  have  been  made  in  the 
construction  of  this  machine  since  it  was  first  invented,  and  now,  irim 
propelled  by  six  or  eight  horses,  it  will  thresh  and  clean  from  800  to  500 
bushels  of  wheat,  and  from  600  to  1000  bushels  of  oats  per  day,  aod 
leave  the  grain  deposited  in  a  perfectly  neat  and  clean  conditfon,  n- 
quiring  no  handling  after  it  is  once  fed  into  the  machine  until  it  is  readj 
for  the  granary.  Over  five  hundred  of  these  machines  are  now  made 
and  sold  annually.  Recently  the  manufacturer  has  invented  an  attid* 
ment  for  measuring  and  registering  the  number  of  bushels  threshed  and 
bagging  the  grain,  which  runs  from  the  Fanning  Mill  into  the  Blevatoi; 
then  into  the  Reservoir  and  Measure,  and  then  into  the  Bag,  each  half 
bushel  being  accurately  registered  and  counted.  The  valae  of  a  labiM^ 
saving  machine  like  this,  to  the  country,  especially  at  this  time,  and  to 
the  farmers  of  the  West,  cannot  be  computed. 

Besides  the  Thresher  and  Separator,  several  other  usefal  and  popular 
machines  are  made  at  these  works.  Wo  may  mention  the  Double  Ftnion 
Horse  Powers^  which  are  remarkable  for  their  strength,  durability,  and 
ease  in  working ;  Pitls^  Corn  and  Cob  Mill,  and  Rice  Hulling  ma- 
chmes.  Pitts'  Works  cover  an  area  of  about  three  acres  of  groond, 
including  the  space  devoted  to  the  storage  of  materials.  At  times  ai 
many  as  two  million  feet  of  lumber,  almost  exclusively  of  hard  wood, 
are  kept  in  stock. 

The  Buffalo  Agricultural  Machine  Works  are  another  exten- 
sive concern  in  this  branch  of  manufactures.  The  proprietors  of  these 
works  have  the  control  of  several  patented  machines — among  others, 
of  Kirbifa  American  Harvester^  a  BuiTalo  invention.  The  distinctive 
feature  of  this  Combined  Mower  and  Reaper  is  that  it  will  work  as  well 
on  rough  as  on  smooth  ground.  This  is  accomplished  by  an  arrange- 
ment by  which  the  finger-bar  is  independent  in  its  action,  or,  in  other 
words,  rises  and  falls  in  following  the  inequalities  of  the  ground  inde- 
pendently of  the  driving  wheel.  It  is  also  recommended  for  its  exceed- 
ing lightness  of  draft,  and  being  made  of  iron  it  is  not  affected  by 
exposure  to  dew,  or  showers,  or  sun.  This  Company  have  also  intro- 
doced  to  the  notice  of  the  agricultural  community  a  Combined  Mower 
and  Reaper  which  is  easily  drawn  by  one  horse,  and  is  said  to  becapabb 
of  doing  as  much  work  as  most  machines  that  require  two  horaea. 
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The  Works  are  the  property  of  a  stock  company  with  a  large  capital, 
all  paid  Id,  of  which  Geoboe  L.  Squiee  is  President,  Luoien  Hawlet 
Secretary,  and  John  Valentine,  Snperintendent 

R.  L.  Howard's  Agbicultubal  Works,  where  Ketchnm's  well-known 
Mower  and  Reaper  is  made,  is  another  celebrated  establishment  in 
Buffalo.  Over  20,000  of  these  popular  implements  have  been  manu- 
factured and  distributed  to  all  parts  of  the  country. 

About  six  years  ago  Messrs.  Miller,  Bennett  &  Co.  took  posses- 
sion of  the  old  "Yulcan  Iron  Works"  and  converted  them  into  an 
agricultural  implement  manufactory,  more  especially  for  the  manufacture 
of  Parkhurst^s  Patent  Adjustable  Mowing  and  Reaping  Machine^  better 
known  as  the  Buffalo  Mower  and  Reaper. 

Brass  Founding, — The  census  officials  evidently  erred  in  their  return 
of  this  branch.  Instead  of  there  being  but  two  firms  engaged  in  Brass 
work  in  Buffalo,  we  know  of  three,  and  there  are  probably  others — the 
"  Eagle"  works,  F.  Golligon  k  Go.  proprietors,  who  manufacture  also 
Portable  Steam  Engines  and  Palmer's  Hydraulic  Lift  and  Force  Pump; 
the  ''  Buffalo  Brass  Foundry,"  Brown  &  Ruhlanbt  proprietors,  who 
make  steam-engine  and  locomotive  Brasswork ;  and  the  "  Lafayette 
Brass  and  Bell  Foundry,"  of  which  Adam  Good  has  been  proprietor  for 
nearly  a  quarter  of  a  century. 

Distilled  Liquors, — The  largest  Distillery  in  New  York  State  west 
of  Albany,  is  that  of  Thob£A8  Glark,  in  Buffalo.  His  consumption  of 
grain  is  about  640  bushels  a  day — which,  allowing  one  bushel  to  each 
three  gallons  of  spirits,  would  make  a  Mly  product  of  1920  gallons, 
or  over  60  barrels.  The  still  in  his  establishment,  made  in  New  York 
Gity  by  weight,  is  one  of  the  finest  ever  constructed.  It  has  the  ca- 
pacity of  holding  TO  barrels.  ''  Glark's  Rye  and  Monongahela"  Whis- 
kies are  favorite  brands  in  Western  New  York  and  in  the  Western 
States.  In  connection  with  the  Distillery  Mr.  Glark  has  an  extensive 
Rectifying  establishment,  and  is  the  largest  manufacturer  of  Alcohol  on 
the  Lakes.  The  oldest  and  largest  Brewery  in  Buffalo  is  that  of  Moffat, 
established  in  1835.^ 

Iron  Boiling  and  Machinery. — The  first  Rolling  Mill  erected  in 
Buffalo  was  that  known  as  the  Buffalo  Iron  and  Nail  Works,  built  in 
1846  by  Corns  &  Co.,  and  now  owned  by  Pratt  &  Co.  The  main  mill 
is  176  feet  long  by  140  feet  wide,  with  Nail  factory  attached,  and  has 
eight  puddling  furnaces,  six  heating  furnaces,  and  about  fifty  Nail  ma- 
chines. Besides  this  main  building,  there  are  blacksmith's,  millwright 
and  other  shops.  The  works  will  compare  favorably  with  the  best  of 
similar  conoenis  in  the  country,  and  are  now  turning  out  large  quan- 
tities of  iron  and  naib  of  the  best  quality. 
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Recently  Messrs.  Pratt  &  Go.  erected  in  Buffalo  a  yerj  hue  Blast 
Fnrnace,  and  contemplate  the  erection  of  another.  The  city  is  indebted 
to  the  enterprise  of  this  firm  for  mnch  of  its  present  importance  as  a 
manafactnring  centre. 

In  1862  another  large  Rolling  Mill  was  bnilt  in  connection  with  the 
Blast  Furnaces  erected  by  Palmer  &  Wadsworth  and  Warren  &  Thomp- 
son, whose  establishments  have  been  consolidated  under  the  title  of  the 
Union  Iron  Works.  The  furnaces  now  in  operation  in  Buffalo  or  in 
course  of  erection  will  have  a  capacity  sufficient  to  produce  50,000  tons 
of  Pig  Iron  annually.     The  ores  are  obtained  from  Northern  Michigan. 

The  "  Niagara  Steam  Forge,"  built  by  Charles  Delaney  in  1850,  and 
now  owned  by  Henbt  Childs,  is  fully  equipped  for  fabricating  masses 
of  wrought  iron.  This  establishment  has  the  capacity  of  turning  out 
$200,000  worth  of  work  annually.  Another  forge  is  now  in  the  course 
of  erection  in  Buffalo. 

The  manufacture  of  Machinery  and  Steam  Engines  is  also  largely 
carried  on  in  Buffalo,  much  more  so  than  the  returns  of  the  census- 
takers  would  lead  one  to  suppose.  The  **  Shepard  Iron  Works,"  for 
instance,  have  a  capital  of  $125,-000,  and  their  annual  product  must 
amount  to  $200,000.  The  buildings  of  the  works  were  erected  in  1847, 
and  consist  of  a  brick  foundry  and  machine  shop  120  feet  square,  and  a 
boiler  shop  adjoining  100  feet  square.  Here,  in  1850,  Mr.  John  D. 
Shepard  built  the  machinery  for  the  propeller  "Buffalo,"  and  attached 
a  screw  propeller  wheel  of  16  feet  in  diameter,  the  shaft  just  touching 
the  water  when  the  wheel  was  loaded  to  ten  feet.  Although  a  failure 
was  confidently  and  generally  predicted,  the  experiment  was  entirely 
successful,  and  the  reputation  of  the  elcYated  screw  propeller  wheel  es- 
tablished. Here  too  have  been  built  scYeral  of  the  very  best  steam 
engines  on  the  Lakes,  and  the  boilers  of  some  of  the  largest  passenger 
boats,  as  for  instance  those  of  the  "Southern  Michigan,"  "Northern 
Indiana,"  "  Crescent  City,"  "  Queen  of  the  West,"  "  St.  Lawrence,"  and 
others.  In  addition  to  the  manufacture  of  machinery  for  steamboats  and 
propellers,  the  Shepard  Iron  Works  make  all  kinds  used  in  Saw  and 
Flouring  mills. 

The  "  Buffalo  Furnace,"  George  W.  Tifft  owner,  and  J.  N.  Tifft  &  Co. 
lessees,  and  the  Eagle  Iron  Works  of  Dunbar  &  Howell,  are  also  ex- 
tensively engaged  in  building  Engines  and  Boilers;  while  Mason  & 
BiDWELL  have  every  facility  for  building  vessels  of  the  largest  size. 
This  firm  and  their  predecessors  have  built  Steamers,  Propellers,  Brigs 
and  Schooners  that  have  an  aggregate  tonnage  of  at  least  50,000  tons. 
Some  of  the  finest  craft  on  the  Lakes,  and  strongest  steamers  ever  con- 
structed, were  built  at  the  shipyards  of  this  firm. 
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Leather, — Buffalo  has  peculiar  advantages  for  this  manufacture,  and 
has  more  capital  inyested  in  it  than  in  any  other  branch.  The  Tanneries 
of  Bush  &  Howard  and  Aaron  Bumbey  &  Go.  are  the  largest  in 
Western  New  York. 

Mill  Stones  and  Mill  Furnishing. — The  establishments  in  Buffalo 
for  furnishing  mills  are  probably  the  largest  of  their  class  in  the  country. 
At  John  T.  Note's  Mill  Stone  Manufactory,  for  instance,  a  person  who 
desires  to  construct  and  equip  a  Mill,  can  obtain  every  thing,  from  a 
steam  engine  to  the  bolting  cloths.  He  has  simply  to  send  a  statement 
and  diagram  of  the  situation,  size  desired,  and  other  particulars,  and 
the  entire  mill,  except  the  buildings  (and  the  designs  for  these  are  fre- 
quently included),  will  be  furnished.  We  know  of  no  other  establish- 
ment of  the  kind  so  complete  in  all  its  appointments. 

Mr.  Noye  is  also  distinguished  as  an  inventor  as  well  as  a  manufac- 
turer. His  Centrifugal  Feeding  Portable  Mill  has  effected  a  revolution 
in  the  ideas  of  millers  as  to  the  relative  value  of  large  and  small  stones. 
He  commenced  the  manufacture  in  1852,  and  such  were  the  prejudices 
of  old  millers  against  small  stones,  that  the  sales  during  the  first  year 
did  not  exceed  a  half  dozen  mills.  One  after  another,  however,  was 
induced  to  test  the  experiment,  and  found  the  results  eminently  satisfac- 
tory. Brown  &  Smead,  at  their  steam  mill  in  Portage,  N.  Y.,  found 
that  by  means  of  Mr.  Noye's  improvement  they  could  make  a  hundred 
barrels  of  flour  with  only  one  and  a  half  cords  of  wood ;  and  0.  Whit- 
ney &  Co.  at  their  large  steam  mill  in  Detroit  did  the  same  work  with 
one  ton  of  bituminous  coal.  What  was  then  an  experiment  has  now 
become  a  fixed  fact,  namely,  that  portable  mills  with  the  centrifugal 
feeding  principle  can  be  run  (say  three  feet  stones)  with  an  economy  of 
power  over  large  stones  of  from  twenty -five  to  thirty-three  per  cent.; 
and  the  flour,  from  its  superior  liveliness,  is  preferred  by  bakers. 

Mr.  Noye  is  also  the  inventor  of  an  improved  Bolting  Reel,  a  Pres- 
sure Mill,  a  Plantation  Corn  Mill,  a  Smut  Machine  and  Separator,  a 
Centre  Yent  Turbine  Water  Wheel,  a  Chinese  Sugar-Cane  Mill  and 
Sugar  Mill  Horse-Power,  and  other  contrivances  that  exhibit  the  fer- 
tility of  his  genius  and  his  skill  in  the  adaptation  of  mechanics  to  useful 
purposes. 

Zadock  G.  Allen  &  Co.  are  another  firm  in  Buffalo  extensively  en- 
gaged in  making  Burr  Millstones  and  furnishing  Mill  Machinery.  Mr. 
Allen  has  bad  a  long  experience  both  as  a  millwright  and  a  manufac- 
turer. He  is  also  an  inventor,  and  his  Improved  Cast  Iron  Water 
Wheel  is  believed  to  be  the  best  now  in  use.  It  is  cast  whole,  and 
finished  in  a  lathe  by  boring  the  eye  and  turning  the  rim,  and  its  quick 
and  steady  motion  adapt  it  for  milling  purposes,  as  the  stone  can  be 
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driven  to  the  proper  speed  with  bat  little  gearing.     EDb  OotMnetm 
Smut  Machine  and   Improved  Self-Acting  Flour  Packer  are  Ubtt- 

saying  machines  that  are  also  deservedly  appreciated. 

E.  P.  Butler,  the  other  mannfactnrer,  is  the  snccessor  of  Weitoi, 
Cogswell  &  Co.  His  Mills  are  peculiar  in  the  novel  method  of  hangiq 
the  stones,  Mr.  Bntler  having  a  patent  npon  the  iron  work  emplojii 
for  that  parpose. 

Pianos^  Melodeons,  etc. — Instead  of  there  being  bat  three  estabDih- 
ments  engaged  in  the  manufactnre  of  Musical  Instruments  in  BnlUob 
as  the  census  takers  have  reported,  there  were  four  Piano  maniifteto- 
ries  in  operation  in  1859-60,  those  of  A.  &  J.  Keoqh,  H.  XTtuet, 
Froboes  &  Co.,  and  Kurtzman  &  Linqe.  Besides  these,  there  was  Ai 
Flute  Manufactory  of  Sheppard  &  Cottier  ;  the  Organ  Manafactwy 
of  G.  House  ;  and  the  Mclodeon  Manufactory  of  George  A.  Pbiiki 
&  Co.  ;  that  usually  employs  200  hands,  and  turns  out  80  instrameiiti 
per  week,  ranging  in  price  from  $35  to  $350.  This  is  one  of  the  largeik 
establishments  of  its  class  in  the  United  States.  The  manofactorj  b 
built  in  the  form  of  an  L,  five  stories  in  height,  and  has  a  frontage  of 
120  feet  on  two  streets,  and  40  feet  in  breadth.  Nearly  80,000  inrtnh 
ments  have  been  sent  out  from  this  manufactory  to  all  parts  of  the 
country. 

Platform  Scales, — The  manufacture  of  Platform  Scales  in  BnflUo 
was  in  its  infancy  in  1860.  In  September  of  that  year  Mr.  John  Wekkb^ 
formerly  Agent  of  the  Messrs.  Fairbanks,  succeeded  in  organizing  the 
Buffalo  Soale  Works  Company,  with  Mr.  Edward  S.  Rich,  a  gen- 
tleman of  capital,  as  its  President ;  and  the  business,  now  established 
on  a  solid  foundation,  will  probably  become  an  extensive  one. 

Stove  Founding. — We  are  confident  that  this  branch  of  manafacturea 
is  much  understated  in  the  census  returns.  The  works  of  one  firm, 
Messrs.  Jbwett  &  Root,  have  the  capacity  of  melting  40  tons  of  iron 
daily,  and  turning  out  1500  Stoves  per  week.  They  alone  usually  em- 
ploy about  400  men.  Their  works,  in  connection  with  the  Eagle  Iron 
Company's  manufiEkctory,  owned  in  part  by  the  same  proprietors,  occupy 
an  entire  block.  The  principal  moulding  room  is  200  feet  in  length  by 
150  feet  in  width,  and  contains  two  cupola  furnaces ;  and  the  other  is 
200  by  100  feet,  and  has  one  cupola.  The  firm  has  been  established  since 
1835. 

Messrs.  Wood,  Hubbell  &  Co.  are  another  firm  extensively  engaged 
in  the  manufacture  of  Stoves.  They  make  over  a  hundred  different 
kinds  and  sizes. 

Wine. — ^We  presume  the  establishment  alluded  to  in  the  censns  re- 
turns as  manufacturing  Native  Wine  is  that  of  Turner  Brothers,  who 
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No.  of 
Establish- 
MaDiiflMttiret.  meats. 

imitniments,  mathematieal ...       2 

Instraments,  surgical 1 

Instraments,  tel«ii)rnipliie 1 

Japaaned  ware 2 

Jewelry 0 

Lasts li 

Leather 7 

Leather  belting 1 

Liquors,  distilled 6 

Liquors,  malt 6 

Locomotives,  etc 1 

Lumber,  planed 6 

Machinery,  st'm-engines,  etc.  28 

Marble 22 

Bfasts 3 

Bfatches 1 

Military  caps 1 

MUlinery  18 

Mineral  waters 6 

Musical  instruments, 

MisceUan^>us  (1) 4 

Pianofortes 16 

OU,  linseed 3 

••     lard 2 

**.     water 1 

**     kerosene i 

••     whale 2 

•*     curriers' I 

Paper  hangings 2 

Picture  frames 16 

Pretenred  pickles  and  frait 2 

Printing,  boolc  and  Job 23 

"  newspaper 77 

Printing  presses 1 

Pomps  and  blocks 6 

Bigging 2 

Sooflng,  composition 5 

Sooflng,  elate 1 

Saddlery  and  harness 23 

Balls 13 

Salt  (ground) 3 

Saltpetre 1 

Sash,  doors  and  blinds. 4 

Sawing  machines 6 


Capital 

Baw 

Male 

Female 

Value  of 

invested. 

material. 

hands. 

hands. 

product. 

$13,000 

•7,000 

W      •••e 

$24,600 

lfi,000 

856 

5 

10,000 

20,000 

9,000 

15 

20/)00 

8,000 

6,400 

2Zm«*** 

19,500 

14,050 

16,653....!. 

31 

1 

43,800 

14,005 

5,813 

44 

63,396 

103,000 

384,236 

143 

573,260 

9,600 

19,400 

9 

37,600 

266,000 

688,020.. ..M 

84 

706,000 

118,600 

133,6'^ 

66 

836,604 

26,000 

31,460 

80...... 

80,000 

74,600 

670,660 

81 

807,2(0 

646,100 

400,606 

660 

978,«S0 

242>200 

242,841 

464 

601,800 

66,000 

37,650 

20 

03,006 

30,000 

83,460 

8 

60 

66,000 

4,000 

10,000 

16 

2 

80,00» 

44,600 

123,660 

10 

167...... 

238,468 

47,000 

81,128 

62 

122,774 

88.200 

34.249 

Ill 

144,100 

823,000 

616,768 

730 

1,461,600 

400,000 

806,200 

96 

6 

067,600 

32,000 

122.600 

13 

140,860 

6,000 

16,800 

8 

20,000 

280,000 

428,489 

166 

883,600 

66.000 

106,640 

11 

128,110 

4,000 

6,283 

2 

2 

8,600 

22,600 

20,760 

29 

Z 

66,600 

64,700.. ..„ 

96,610 

107 

183,600 

70,000 

122,100 

45 

42 

177,250 

286,200 

381,396 

308 

64 

669,622 

1,176,500 

790,137 

743 

150 

1,703,280 

200,000 

30,180 

100 

103,600 

23,700 

14,000 

31 

40,300 

20,600 

22,548 

28 

46,000 

14,100 

29,780 

34 

.  66,000 

12,000 

67,600....^ 

20 

70,000 

74,000 

104,336 

178 

9 

216,310 

20,200 

60,060 

46 

92,280 

60,000 

37,190 

14 

12 

75,000 

3,000 

18,000 

2 

23,600 

10,900 

13,236 

25 

27,800 

236,000 

67,405 

451 

5 

1,046,000 

(1)  The  manufacture  of  Musical  Instruments,  exclusive  of  Pianofortes,  is  a  more  ex- 
tensive business  in  Boston  than  the  census  returns  indicate. 

Mabos  a  Hamliu'b  manufactory  of  Cabinet  Organs  is  the  largest  of  its  kind  in  the 
Union.    They  have  the  capacity  of  making  a  hundred  a  week,  or  five  thousand  a  year. 

E.  A  Q.  Hook  employ  in  their  Organ  Manufactory  at  Roxbury  50  hands,  and  for  the 
last  three  years  have  averaged  22  Church  Organs  annually,  some  of  them  very  large. 

W.  B.  D.  SiMMOVB  k  Co.  have  also  an  extensive  manufactory  of  Church  Organs  on 
Charles  Street  Besides  these,  we  find  in  a  late  Directory  the  names  of  S.  D.  k  H.  W. 
Smith,  William  Stevensi  Walter  Crosby,  George  Freeman  tie,  Graves  A  Co.,  Charles  W, 
LftwreneOy  Benjamin  F.  Riohardson,  Charles  Stnmcka  (Guitar),  the  Wright  Musical  Ib- 
BtmoiMit  Company,  White  Brothers,  and  James  H.  White,  ai  manufaeturerf  of  miuioal 
tmtrnmtnti  ezolofire  of  the  Pianoforte  manaHaetarers. 
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Mannli&ctores. 

Sewing  machine  needles 

Ship  building 

Ship  smithing 

Shirts  and  furnishing  goods- 
Silk  fringes,  trimmings,  etc... 
surer  ware 

plated  ware 

Soap  and  candles 

Soapstone 

Stair  building 

Steam  gta  tubes 

Steam  heaters , 

Steam  and  gas  pipe  machines. 

StOTea  and  ranges 

Sugar  reflniog 

Tin  and  sheet-iron  ware 

Tmolcs  

Type  and  stereotype  foi  nding 

Umbrellas  and  paraAols 

DpholRtering 

Varnivh. 

Vinegar 

Whalebone 

Wagons,  carta,  etc 

Whips 

Window  shades 

Wirework 


No.  of 

EsUblish- 

ments. 

2 

6 

7 

9 

•    4 

2 

6 

2 

4 

« 

5 

2 

2 

9 

2 

14 

10 

S 

4 

0 

4 

2 

1 

10 

1 

4 

2 


Capital 
luTCsted. 

♦23,600..., 

205,000.... 

26,300.... 

fil,600.... 

81,500..... 

20,500.... 
9,300.... 

16,000.... 

10,900..., 

11,100  ... 
125,900.... 

60.500... 

60,000... 

64,500... 
750,000.... 

31,400.... 

59,900.... 

96,000.... 

24,500.... 
122,000.... 

90,200..'.. 

12,000.... 

10,000... 

10,500.... 
5,000.... 

2,800.... 

15,000.... 


Raw 
material. 

$13,950.... 

267,330 

38,022.... 

44,733 

212,570 

48,894... 

13,146 

33,000... 
9,685.... 

13,068.... 

87,«W.... 

7,980.... 

150,350.... 

163,710.... 

1,763,500 

36,825 

153,26.'i 

37,113 

38,300.... 

216,733 

174,083.... 
9,563 

32,000.... 
9,264 

22,800... 

10,220 

21,250 


Male       Fenml*  Yalot  of 

hands,      hands.  Prodnet 

62 IS $fiS,8S» 

396 760,01 

7 333 '189,170 

89....»      93 824,300 

S3 ISO.OOO 

43 66,000. 

17 10 60,tS0 

16 19,600 

43 63,000 

246 SO 277,000 

18 83,000 

110 290,000 

95 207,260 

220 2,383,067 

67 2 88,800 

142 17 278,060 

103 61 176,770 

10 40 81,000 

209 61 660,651 

44 254,900 

8 10......  22,000 

6 1 38,000 

28 86,900 

100 85,«00 

12 20,300 

25 41,000 


Total,  includiug  nrlscellane- 
oua  manufactures  not  above 
specified 1,050 


$14,527,880        $20,254,277        14,100         4,993       $37,681,808 


REMARKABLE  IRON  WORKS  IN  SOUTH  BOSTON. 


The  South  Boston  Iron  Company's  Works. 

Boston  has  a  due  share  of  manufacturing  establishments  that  can  be 
called  remarkable,  but  none  more  deservedly  celebrated  or  of  greater 
National  importance  than  the  Works  of  the  South  Boston  Iron  Company, 
better  known  as  Alger's  Foundries.  They  were  founded  by  Mr.  Cyrus 
Alger,  a  native  of  Bridgwater,  Massachusetts,  in  the  year  1817,  which 
was  not  long  after  the  Dorchester  Peninsula  became  a  part  of  Boston. 
During  the  war  of  1812  he  supplied  the  Government  with  large  numbers 
of  Cannon  Balls ;  and  about  that  time  he  purchased  a  considerable  tract 
of  low  land  called  the  Flats,  reaching  to  the  channel,  which  then  was 
considered  of  little  value,  but  which  now  is  covered  with  streets,  dwell- 
ings, and  extensive  manufactories,  inclndiog  the  works  of  which  he  was 
the  founder. 

Mr.  Alger  was  one  of  the  best  practical  metallurgists  of  his  day.  He 
discovered  a  method  of  purifying  cast-iron  which  gave  it  more  tbao 
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Next  to  Portland,  the  most  important  seat  of  mannfactares  in  Maine 
is  Lewiston.  The  water-power  here,  which  is  among  the  best  in  New- 
England,  is  owned  by  an  association  of  capitalists  called  the  *'  Franklin 
Company,"  of  which  A.  D.  Lockwood  is  Agopt,  and  Edwd.  Atkinson, 
Treasurer.  This  Company  have  also  a  Cotton  Mill  with  21,000  spin- 
dles, and  a  Bleachery  capable  of  bleaching  six  tons  of  goods  per  day. 
The  other  principal  cotton  mills  are  the  Bates  Manufacturing  Co.'s 
Mills  (Benjamin  C.  Bates,  Treasurer,  and  D.  M.  Ayer,  Agent) — capita] 
$800,000,  spindles  36,000,  looms  812;  the  Hill  Manufacturing  Co.'s 
Mills  (F.  L.  Richardson,  Treasurer,  and  J.  G.  Coburu,  agent) — capital 
$1,000,000  ;  the  Androscoggin  Mills,  which  have  about  40,000  spindles 
(A.  D.  Lockwood,  Agent,  C.  Greene,  Superintendent) ;  the  Porter  MiU 
(R.  A.  Budlong,  Agent)  ;  and  the  Lincoln  Mills.  Flannels  and  Cassi- 
meres  are  made  by  the  Lewiston  Falls  Manufacturing  Co.  (S.  Pickard, 
Treasurer,  and  John  M.  Frye,  Agent),  and  Bags  by  the  Lewiston  Bag- 
ging Company,  who  manufacture  about  2500  grain  sacks  daily.  Machine 
Cards  are  also  made  largely  by  J.  Smith  &  Co.,  Bobbins  and  Spools  by 
J.  G.  Drew,  and  Roller  Coverings  by  H.  H.  Dickey.  The  Flour  Mills 
of  Bradley  &  Co.  are  probably  the  largest  in  the  State.  Besides  these, 
there  are  machine  shops,  and  two*  or  more  extensive  saw  mills. 

Bangor,  situated  on  the  west  bank  of  the  Penobscot  River,  at  the 
head  of  sloop  navigation,  is  principally  noted  for  its  extensive  trade  in 
Lumber.  The  head  waters  of  the  Penobscot  traverse  immense  forests 
of  pine,  spruce,  and  hemlock,  and  its  banks  are  lined  with  Saw  Mills, 
converting  the  logs  into  lumber,  which  is  floated  down  to  Bangor.  The 
principal  industrial  concerns  of  the  city  arc  therefore  engaged  in  wood- 
working, and  include  firms  like  Blunt  &  Hmman,  Babb  &  Strickland, 
Palmer  &  Johnson,  Stetson  &  Co.,  Eddy^  Murphy  &  Co.,  Morse  &  Co., 
John  Dole,  Watson  Dyer,  Paul  D.  Hartshorn,  Oliver  P.  Merrynian,  and 
the  Furniture  manufactories  of  John  Carlisle,  Albert  Dole  &  Co.,  Dole 
&  Gilman,  and  George  W.  Merrill ;  the  Barrel  manufactories  of  Samuel 
Doyen,  Farris  &  Webb,  Amos  M.  Roberts  &  Son,  and  E.  H.  &  H.  Rol- 
ins.  Carriages  are  made  by  Benjamin  Adams,  B.  N.  Thombs,  and  Whiton 
&  Yeaton,  and  Harnesses  by'Jona.  Batchelder,  Stanford  T.  Chase,  Geo. 
H.  Chick,  and  John  Williams  &  Son.  There  is  also  a  manufactory  of 
steel  Squares  (Darling  &  Schwartz,  proprietors),  two  of  Stoves  (Bastes  & 
Whittier  and  Isaac  L.  Johnson,  proprietors),  one  of  Saws  (M.  Schwartz, 
proprietor),  and  of  Axes  (Jefferson  Higgins,  proprietor);  and  of  Files 
(Job  Collett,  proprietor);  besides  these,  th'jre  are  two  Machine  Shops 
(Muzzy,  Franklin  &  Co.  and  Hinckley  &  Egery,  proprietors);  two  Brass 
foundries  (Geo.  T.  Allamby  and  Jona.  Burbank,  proprietors);  and  several 
manufactories  of  Clothing,  Sails,  Tinware,  Confectionery,  etc. 
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Mannli&ctares. 

Sewing  maobiae  needles 

Ship  building 

Ship  smithing ^ 

8hirU  and  fnmlsblng  goods- 
Silk  Mnges,  trimmings,  etc.. 
Sllrer  ware 

plated  ware 

Soap  and  candles 

Soapntone 

SUir  building 

Steam  g&s  tubes 

^am  heaters , 

Steam  and  gas  pipe  machines. 

Stores  and  ranges 

Sugar  refining 

Tin  and  sheet-iron  ware 

Trunks  

Type  and  stereotype  foi  nding 

Umbrellas  and  parasols  

DpholHtering 

VarniNh. 

Vinegar 

Whalebone 

Wagons,  carts,  etc 

Whips 

Window  shades 

Wirework 


No.  of 

Eetablish- 

ments. 

2 

6 

7 

9 

'    4 

2 

6.>«.  • 

2 

4 

« 

5 

2 

2 

9 

2. 

14 

10 

5 

4 

0 

4 

2 

1 

10 

1 

4 

2 


Capital 
luTOsted. 

$23,500... 

205,000 

26,300 

51,500 

81,500 

26,500 

9,300 

16,000 

10,900... 

11,100.... 
125,900 

60,500 

60,000 

64,500.... 
750,000 

31,400 

59,900 

06,000 

24,500 

122,000 

90,200..'... 

12,000 

10,000.... 
10,500 

5,000 

2,800 

15,000 


Raw 

material. 

$13,950... 
267,330.... 

38.022.... 

44,735.... 
212,570.... 

48,804... 

13,146... 

33,000... 
9,685... 

13,068.... 

87,0^4.... 

7,980.... 

150,350.... 

163,710... 

1,763,600.... 

36,825.... 
153,26.5.... 

37,113... 

38,300.... 
216,733.... 
174,083..., 

9,563.... 

32,000... 

9,264 

22,800.... 
10,220.... 
21,250.... 


Male       Female  Yalot  of 

hands,      hands.  Prodnet 

62. IS. —  $83,899 

395 760,M 

44....M          72,809 

7 333 '189,179 

89 93 324,809 

33 180,009 

43 6ft,00a 

17 10 50,250 

15 19,609 

43 63.900 

246 80 277,009 

18 83,009 

110 280,000 

95 297,289 

220 2,383,097 

67 2 88,899 

142 17 278,009 

103 61 176,779 

10 40 81,009 

209 61 660,681 

44 254,900 

8 10 22,009 

6 1 38,909 

23 86,909 

100 85,«K) 

12 20,800 

25 41,009 


Total,  including  rrlscellane- 
ons  manufactures  nut  above 
specified 1,050 


$14,527,880        $20,254,277        14,100         4,998       $37,681,806 


REMARKABLE  IRON  WORKS  IN  SOUTH  BOSTON. 


The  South  Boston  Iron  Company's  Works. 

Boston  has  a  due  share  of  manufacturing  establishments  that  can  be 
called  remarkable,  but  none  more  deservedly  celebrated  or  of  greater 
National  importance  than  the  Works  of  the  South  Boston  Iron  Company, 
better  known  as  Alger's  Foundries.  They  were  founded  by  Mr.  Cyrus 
Alger,  a  native  of  Bridgwater,  Massachusetts,  in  the  year  1817,  which 
was  not  long  after  the  Dorchester  Peninsula  became  a  part  of  Boston. 
During  the  war  of  1812  he  supplied  the  Government  with  large  numbers 
of  Cannon  Balls ;  and  about  that  time  he  purchased  a  considerable  tract 
of  low  land  called  the  Flats,  reaching  to  the  channel,  which  then  was 
considered  of  little  value,  but  which  now  is  covered  with  streets,  dwell- 
ings, and  extensive  manufactories,  including  the  works  of  which  he  was 
the  founder. 

Mr.  Alger  was  one  of  the  best  practical  metallurgists  of  his  day.  He 
discovered  a  method  of  purifying  cast-iron  which  gave  it  more  tbao 


HANUTAOTUBSa  <»  BOSTON. 


277 


Manufketnref. 


No.  of 

Establiah- 

mentt. 


InstrtinieDts,  mathematieal ...  2.. 

Instrumeats,  Burgical 1. 

Instraments,  telAfirnphlo 1.. 

Japaaned  ware 2. 

Jewelry 9. 

Lasts A. 

Leather  7. 

Leathor  belting 1. 

Liquors,  distilled 6. 

Liquors,  malt 6. 

Locomotives,  etc 1.. 

Lumber,  planed 6.. 

Machinery,  sfm-engines,  etc.  28  .. 

Marble 22. 

Masts. 3. 

Matches 1- 

Military  caps 1. 

Millinery  18., 

Mineral  waters 6.. 

Musical  instruments, 

Miscellaneous  (1) 4.. 

Pianofortes 16 

Oil,  linseed 3. 

"     lard, 2 

**.     water 1. 

**     kerosene A  . 

•*     whale 2 

*•     curriers* 1.. 

Paper  hangings 2.. 

Picture  frames 16-. 

Preserved  pickles  and  fruit 2.. 

Printing,  book  and  Job 23.. 

*•          newspaper 77.. 

Printing  presses 1.. 

Pumps  and  blocks 6.. 

Higging 2.. 

Booflng,  composition. 6.. 

Roofing,  slate 1.. 

Saddlery  and  harness 23.. 

Sails 13.. 

Salt  (ground) 3.. 

Saltpetre 1.. 

Sash,  doors  and  blinds 4.. 

Bowing  machines 6.. 


Capital 
InTested. 

$13,000... 

16,000... 

20,000.... 
8.000... 

14,050  .. 

14,909... 

103,000... 

9,600... 

266,000... 

118,600... 

26,000..., 

74,600... 
646,100... 
242,200.. 

66,000... 

30,000... 
4,000 .. 

44,600.... 

47,000.... 

88,2iD0.... 
823,000..., 
400,000... 

32,000... 

6,000..., 

280,000.... 

66,000..., 
4,000.... 

22,600.... 

64,700.... 

70.000.... 

285,200.... 

1,176,500.... 

200,000.... 

23,700.... 

20,600.... 

14,100  ... 

12,000.... 

74,000..., 

20,900... 

60,000.... 
3,000.... 

10,900.... 
236,000.... 


Baw 
material. 

•7,000.. 

856.. 

9,000.. 

6,400. 

16,653. 

6,313. 


Male 
hands. 

9  .. 

6.... 

16.... 

82.... 

31.... 

44.... 


Female 
hands. 


384,236 143. 


19,400 9 

688,020 84 

133,6''0 66 

31,460 80...... 

670,660 81 

400,606 660 

242,841 464 


37,650. 
83,460. 
10,000. 
123,660. 
31,128. 


29. 
8. 
16. 
10. 
62. 


Value  of 
product. 

$24,600 

10,000 

20,000 

19,600 

43,800 

63,395 

673,250 

37,600 

706,000 

836,604 

80,000 

807,2(0 

972,660 

601,800 

93,000 

66,000 

80,000 

288,466 

122,774 

144,100 

1,461,600 

967,600 

149,860 

20,000 

883,600 

128,110 

8,600 

66,600 

183,600 

177.250 

381,396 308 64 659,622 

790.137 743 160 1,703,280 


60. 

2. 

167. 


34,249 111. 

616,768 780. 

806,200 96. 

122,600 18. 

16,800 8. 

428,489 166. 

108,640 11. 

6,283 2., 

20,760 29. 

96,610 107., 

122,100 45. 


3.. 

r. 


42. 


30.180 100 

14,000 31. 

22,548 28 

29,780 34. 

67,600......  20. 

10i336 178. 

69,060 46. 

37,190 14. 

18,000 

13,235 25. 

67,405 461. 


103,600 

r^0,300 

46,000 

.  66,000 

70,000 

9 216,310 

92,280 

12 75,000 

2 23,500 

27,800 
6 1,046,000 


(1)  The  manufacture  of  Musical  Instruments,  exclusive  of  Pianofortes,  is  &  more  ex- 
tensive business  in  Boston  than  the  census  returns  indicate. 

Mason  A  Hamlin's  manufactory  of  Cabinet  Organs  is  the  largest  of  its  kind  in  the 
Union.    They  hare  the  capacity  of  making  a  hundred  a  week,  or  fire  thonsMid  a  year. 

£.  A  G.  Hook  employ  in  their  Organ  Manufactory  at  Roxbary  50  bauds,  and  for  the 
last  three  years  hare  areraged  22  Church  Organs  annually,  some  of  them  rery  large. 

W.  B.  D.  Simmons  A  Co.  hare  also  an  extensire  manufactory  of  Church  Organs  on 
Charles  Street.  Besides  these,  we  find  in  a  late  Directory  the  names  of  S.  D.  A  H.  W. 
Smith,  William  Sterens,  Walter  Crosby,  George  Freemantle,  Grares  A  Co.,  Charles  W. 
Lawrence,  Benjamin  F.  Richardson,  Charles  Stumoka  (Guitar),  the  Wright  Musical  In- 
strument Company,  White  Brothers,  and  James  H.  White,  as  manufaetnrors  of  musical 
instruments,  exolnsire  of  the  Pianoforte  manofaetarers. 
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No.  of 
EsUbliah- 

Mannfaetarei.  meats. 

60wlnff  maehino  needles 8 

Ship  building 6 

Ship  tiniithin^ »  7 

Shirt*  and  farpishing  goods...  9 

Silk  fringes,  trimmings,  etc..  '    4 

Silver  ware 2 

platM  ware 6 

Soap  and  candles 8 

SOHpntOUC 4 

Stair  biiildiii|kr 6 

Steam  \;tM  tubes 6 

I^tenm  heatt'rs 2 

Steam  and  gas  pipe  machines.  2 

StovcH  and  raogCH 9 

Sugar  refining 2 

Tin  and  Ahout-iron  ware 14 

Truulcs  10 

Tjpe  and  stereotype  foi  udiug  6 

Uinbrollas  and  para^iuls  4 

rphulstering 9 

Varnlbh 4 

Vinegur 2 

Wbalel)ono 1 

Wai;ou«,  cartB,  etc 10 

Whips 1 

Window  shades 4 

WIrework 2 


Gapltid 
Invested. 

♦23,600  ... 

203.000 

26,300 

51,500 

81,500 

26,500 

0,300 

16,000...., 

10,900... 

11,100  .... 
125,900..... 

60,500 

GO.OOO 

64,500.... 
760,000 

31,400 

69,900 

96,000 

24,500 

122.000 

90,200..:.. 

12,000 

10,000.... 

10,500 

5,01)0 

2. SCO 

l.'),WO 


Raw 

material. 

$13,990.... 
267,830 

44.735 

212,570 

4S,S04... 

13,146 

33,000... 
9,6S5.... 

13,068 

67,0.^4..... 
7,950...., 

150,3.W 

163,710.... 

1,763,500 

36,825 

15.-J,26;"» 

37.113 

38.31H) 

216,733 

174,083.... 

9,563 

32.000.... 

9.264 

22,800... 

10,220 

21,250 


Kale       F«dmU  Talwtf 
6S...».      13...^ 

7 S33......  'lBB,m 

nf  •<•■•■        vS  >•••*■  9M|MR 

83 ......  139,011 

43 AM* 

17......      10.....  50^99 

lo......             ....••  ]B,^H 

43 0,M 

3n«.*....       9(I««..M  TBijBKm 

18 — .  81^ 

110 »,«• 

B5 VtM 

220 S.38S,QR 

67 S 8i^W 

142 17 v%m 

103 61 I7a,TO 

10 40 BMM 

209 61. MO,ill 

44.M...                      .....a  SS^NO 

8 lO......  ULSOk 

6 1 38^ 

28 

100 «...  „,, 

12 tD,3M 

25 41,«0 


Total,  iuclndiog  n  iRcellane- 
ons  manufactures  not  above 
specified 1,050 


$14,527,880       $20,254,277       14,100         4,998       t87,681,8QI 


REMARKABLE  IRON  WORKS  IN  SOUTH  BOSTON. 


The  South  Boston  Iron  Company's  Works. 

Boston  has  a  due  share  of  manufacturing  establishments  that  can  be 
called  remarkable,  but  none  more  deservedly  celebrated  or  of  greater 
National  importance  than  the  Works  of  the  South  Boston  Iron  Company, 
better  known  as  Alger's  Foundries.  They  were  founded  by  Mr.  Cyras 
Alger,  a  native  of  Bridgwater,  Massachusetts,  in  the  year  181Y,  which 
was  not  long  after  the  Dorchester  Peninsula  became  a  part  of  Boston. 
During  the  war  of  I8I2  he  supplied  the  Government  with  large  nnmben 
of  Cannon  Balls ;  and  about  that  time  he  purchased  a  considerable  tract 
of  low  land  called  the  Flats,  reaching  to  the  channel,  which  then  was 
considered  of  little  value,  but  which  now  is  covered  with  streets,  dwell* 
ings,  and  extensive  manufactories,  including  the  works  of  which  he  wag 
the  founder. 

Mr.  Alger  was  one  of  the  best  practical  metallurgists  of  his  day.  He 
discovered  a  method  of  purifying  cast-iron  which  gave  it  more  than 


THE  SOUTH  BOSTON  IRON  OOMPANT'S  WORKS.  2t9 

iriple  strength  over  ordinary  castings,  and  which  proved  to  be  ot  im- 
mense valae  in  the  mannfactare  of  Ordnance,  in  which  he  was  for  maAy 
years  engaged.  The  United  States  Government  largely  relied  upon  him 
for  this  department  of  their  sapplies,  and  since  his  death  that  reliance 
has  been  continued  to  his  successors.  His  cannon  sustained  most  ex- 
traordinary tests  when  subjected  to  extreme  proof.  The  mortar  gun 
**  Columbiad/'  the  largest  gun  of  cast-iron  that  had  then  been  cast  in 
America,  was  made  under  his  personal  supervision.  It  was  of  twelve- 
inch  calibre,  and  had  a  range  exceeding  three  miles.  He  also  first 
introduced  and  patented  the  method  of  making  cast-iron  chilled  rolls, 
by  which  the  part  subject  to  wear  should  be  hard,  while  the  neck 
remained  unchanged  as  to  hardness  and  strength — this  being  cast 
in  sand,  while  the  body  is  cast  in  a  chill  or  iron  cylinder.  Until 
his  time  all  the  reverberatory  furnaces  for  melting  iron  were  made 
with  hearths  inclining  from  the  fire,  the  metal  thus  ruilning  from  the 
heat.  He  changed  the  form  so  as  to  allow  the  iron  to  flow  towards  the 
flame  where  the  heat  would  be  the  most  intense. 

In  1836  Mr.  Alger  manufactured  the  first  Malleable  Iron  Guns  made 
in  this  country,  and  supplied  our  Government  with  quite  a  number. 
The  first  gun  ever  Rifled  in  America  was  done  at  his  works  in  1834. 
Cylinder  Stoves  were  first  designed  by  him  in  1822. 

Our  Government  stands  indebted  to  him  for  numerous  improvements 
in  the  construction  of  Time  Fuses  for  bomb-shells  and  grenades.  The 
following  are  some  of  his  inventions : 

The  interposing  a  non-combustible  material  between  the  fuse  and  burst- 
ing charge  in  shell,  so  constructed  that  it  shall  be  detached  by  the 
violent  concussion  it  receives  when  the  projectile  is  discharged  from 
the  gun ; 

The  covering  of  a  fuse-hole  on  the  inside  of  shell  with  a  wafer  or  disk 
of  lead,  which  must  be  taken  out  previous  to  the  firing  of  the  shell  in 
order  to  expose  the  surface  of  fuse  and  allow  of  its  ignition  when  dis- 
charged from  gun ; 

The  angles  given  to  the  vent-holes  in  the  head  of  fuse-cases,  to  allow 
the  escape  of  gases  formed  by  the  burning  fuse,  and  at  the  same  time 
prevent  the  entrance  of  water  and  extinction  of  fuse  when  fired  at  sea ; 

The  improved  method  of  casting  Shells,  by  using  a  metal  arbor  to 
support  the  core,  and  having  the  arbor  hollow,  so  as  to  allow  all  the 
gases  generated  by  moisture  and  organic  matter  in  the  core  to  escape, 
thus  preventing  porosity  in  the  shell. 

Mr.  Alger  also  manufactured  the  first  perfect  Bronze  Cannon  for  the 
United  States  Ordnance  Department,  and  for  the  State  of  Massachusetts, 
and  was,  it  is  said,  the  first  manufacturer  to  introduce  the  ten-hour 
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The  City  Point  Works— Harrison  Loring,  Proprietor, 

Is  another  of  the  manafactnring  estaliiRahments  of  Sonth  Boston  thi 
may  be  said  to  have  attained  a  national  reputation. 

The  founder  of  these  works,  Mr.  Harrison  Loring,  thongh  a  7011111 
roan,  has  achieved  a  highly  honorable  fame  in  his  department  of  me 
chanics.  Ho  was  born  in  Duxbary,  Massachasetts,  and  serred  U 
apprenticeship  with  Mr.  Jabez  Coney,  of  Boston.  Having  passed  1 
season  in  Cuba  superintending  the  erection  of  engines  and  machinen 
he  returned  to  Boston,  and  in  1847,  at  the  age  of  22,  commenced  bu 
ness  for  himself,  not  however  withont  capital,  for  he  was  tendered  h 
relatives  a  loan  of  $20,000,  withont  security— a  mark  of  confidence  » 
less  creditable  to  their  sagacity  than  complimentary  to  himself. 

For  several  years  after  commencing  business  Mr.  Loring's  operatfoi 
were  confined  principally  to  building  Stationary  and  Marine  Engines  sa 
Boilers,  though  including  Sugar  Mills  and  Paper  Mills  Machinery,  Iro 
Light  Houses,  and  a  great  variety  of  other  general  work.  He  wi 
among  the  first  to  foresee  the  great  demand  which  must  eventnally  con 
for  Iron  sea-going  Steamships,  and  immediately  set  aboat  making  th 
proper  arrangements  to  carry  on  this  manufacture  quite  extensively,  i 
addition  to  his  other  branches,  which  had  been  gradaally  increasiB| 
Accordingly,  in  1857,  he  made  application  to  the  city  of  Boston  to  pm 
chase  the  House  of  Industry  estate,  then  nnoccnpied, — which  appljcatio 
stated  that  ho  would  agree  to  carry  on  the  business  of  *Iron  Ship  buiM 
for  not  less  than  five  years,  and  would  employ  not  less  than  three  handle 
workmen.  After  much  opposition  from  some  of  the  capitalists  of  Bosto 
he  finally  effected  the  purchase  of  this  estate,  consisting  of  seven  acn 
of  upland  and  a  million  feet  of  flats,  and  prepared  it  for  the  pnrpose  b 
remodelling  the  old  and  erecting  such  new  buildings  as  the  business  n 
quired. 

This  being  the  first  Iron  Ship  Building  establishment  which  had  bee 
permanently  established  in  New  England,  there  were  many  who  ei 
pressed  their  distrust  as  to  the  success  of  the  enterprise,  and  oven  som 
of  the  capitalists  of  Boston,  who  wanted  work  of  this  kind,  seemed  de 
termined  to  place  the  new  concern  in  the  closest  competition  with  tb 
older  concerns  of  other  cities,  and  giving  them  the  preference  over  th 
home  establishment.  Notwithstanding  all  these  obstacles  howevei 
which  to  some  men  of  less  strength  of  character  would  have  been  insur 
monntable,  Mr.  Loring  pursued  his  business  with  all  the  energy  an< 
steadfastness  of  purpose,  which  have  characterized  his  career,  b; 
building  steamers  for  foreign  markets.  Kven  in  the  years  1857-8,  whei 
almost  all  kinds  of  industry  were  suspended,  Mr.  Loring  kept  his  cstah 


THB  SOUTH  BOSTON  IRON  OOBfPAMY'S  WOBK&  281 

United  States  Army.  After  having  cast  five  10-inch  Gnns  in  this  way 
satisfactorily,  preparations  were  then  made  to  also  cast  15-inch  Guns 
after  the  same  method,  and  the  work  on  guns  of  this  calibre  was  com- 
menced in  Jane,  1863.  Forty  tons  of  metal  are  required  to  cast  a  gun 
of  this  size,  and  a  description  of  the  processes  may  interest  our  readers. 

In  the  centre  of  the  room  is  sunk  a  cylinder  of  three-quarter  inch 
iron,  water  tight,  and  twenty-five  feet  deep.  On  the  inside  is  placed  a 
wall  of  brick  16  inches  thick.  The  cylinder  is  thirteen  feet  four  inches 
in  diameter.  In  the  centre  of  this  is  placed  a  heavy  cast-iron  flask 
six  feet  six  inches  in  diameter.  Upon  the  inside  of  the  flask  is  placed  a 
layer  of  clay  and  other  materials,  bearing  in  the  centre  the  form  of  the 
casting  required.  When  this  is  made  as  smooth  as  possible,  the  core  is 
inserted,  and  suspended  in  its  required  position  by  a  heavy  iron  frame 
resting  upon  the  top  of  the  flask.  This  core-arbor  is  formed  by  a  cast- 
iron  cylinder  of  13  inches  in  diameter,  turned  and  fluted  on  the  outside. 
Around  it  is  wound  a  small  rope,  plastered  with  loam,  about  an  inch 
thick.  This  core-arbor  is  made  perfectly  water-tight,  with  the  excep- 
tion of  having  two  orifices — one  to  force  water  in,  the  other  to  let  it  out. 
The  Cochituate  water  is  discharged  through  the  core  at  the  rate  of  forty 
gallons  per  minute.  The  object  is  to  cool  the  gun  from  the  inside  to  the 
ontside,  and  prevent  an  unequal  contraction  of  the  metal.  The  utmost  care 
is  required  in  all  these  operations,  defects  in  which  might  produce  disastrous 
and  fatal  consequences.  The  metal  is  prepared  in  two  air  furnaces,  each 
capable  of  melting  25  tons.  When  all  is  ready,  and  about  15  men  are 
placed  in  their  required  position,  th^  order  is  given,  the  furnaces  are 
tapped,  and  the  molten  iron  flows  into  the  flask.  One  hundred  and  twelve 
hours  are  required  to  cool  the  gun  so  that  it  can  be' removed.  On  ac- 
count of  the  risk  incident  to  the  casting,  spectators  are  seldom  admitted 
to  the  works  during  the  operation. 

The  South  Boston  Iron  Company  have  manufactured  for  the  Govern- 
ment since  the  commencement  of  the  present  rebellion  an  immense 
amount  of  ordnance  and  projectiles.  It  has  been  remarked  by  those  best 
qualified  to  judge,  that  had  it  not  been  for  the  South  Boston  works  and 
the  works  at  Pittsburg,  a  supply  of  the  materials  and  enginery  of  war, 
which  was  furnished  promptly  and  continuously  by  them,  could  not  have 
been  otherwise  obtained  in  the  United  States  in  two  years. 

The  present  number  of  men  employed  in  these  extensive  works  is  four 
hundred,  and  gangs  are  kept  working  night  and  day.  The  same  system, 
adopted  by  Mr.  Cyrus  Alger,  of  retaining  men  through  a  series  of  years, 
often  keeping  many  on  half-pay  when  their  services  were  not  needed,  has 
secured  for  this  Company  an  unexcelled  force  of  employees  who  fully 
onderstand  the  requirement  of  every  department  of  labor  in  which  they 
are  employed. 
103 
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The  Globe  Woiki, 

Located  on  Foundry  Street,  are  also  entitled  to  rank  among  the  note- 
worthy and  remarkable  manafactaring  establishments  of  Soath  Boston 
Probably  a  greater  variety  of  machinery  has  been  bailt  in  these  works 
than  in  any  other,  for  it  has  been  the  practice  of  the  Company  to  change 
their  appliances  and  adapt  their  tools  to  the  kind  that  may  be  most  in 
demand  in  a  given  time,  whether  it  be  Sngar  Mills,  Locomotives,  or 
Steamships. 

In  184G,  Mr.  John  Souther,  who  is  now  President  of  the  Companj, 
commenced  basincss  as  a  Locomotive  bnildef  near  the  site  of  the  present 
works  in  association  with  Mr.  J.  Lyman  (whose  interest  however  he 
soon  after  purchased),  on  the  unprecedentedly  small  capital  of  $^,000. 
Previously  to  embarking  in  this  enterprise  Mr.  Souther  had  spent  seven 
years  in  the  service  of  tlie  Boston  Locomotive  Works,  and  had  made  all 
or  a  greater  part  of  their  first  models  and  patterns.  He  had  also  spent 
two  years  at  Cuba  studying  the  wants  of  the  sugar  planters,  and  in 
endeavoring  to  ascertain  the  machinery  best  adapted  to  supply  those 
wants.  The  advantages  of  this  practical  and  comprehensive  training  soon 
became  manifest  in  the  success  of  the  establishment  he  had  founded,  and 
the  sugar  machinery  built  here  for  Cuba  alone  has  amounted  in  vafne  to 
$200,000  annually. 

In  June,  1854,  the  Globe  Works  Company  was  incorporated,  with 
John  Souther  as  President,  and  D.  A.  Pickering,  Treasurer.  The  lat- 
ter gentleman  had  been,  previous  to  his  connection  with  these  works, 
General  Superintendent  of  several  railroads,  and  had  acquired  a  large  and 
varied  experience  that  peculiarly  fitted  him  for  the  position  he  now  oc- 
cupies. For  several  years  the  building  of  Locomotives  was  a  prominent 
item  in  their  general  business,  from  twenty  to  thirty  having  been  made 
annually.  Since  1860,  however,  when  the  works  were  destroyed  by  fire, 
the  building  of  Locomotives  has  not  constituted  an  important  branch  of 
their  manufactures. 

One  of  the  most  novel  machines  built  at  these  Works  is  the  Steam 
Shovel  or  Excavator,  the  construction  of  which  has  become  an  exten- 
sive business.  These  Shovels  have  been  used  on  most  of  the  railroads 
in  this  country,  and  on  many  European  railroads.  They  hold  two  cubic 
yards  of  earth,  make  two  dips  in  a  minute,  and  will  dig  the  hardest  clay 
pan.  They  will  fill  a  train  of  twenty-five  cars  in  twenty-five  minutes. 
The  shovel  weighs  twenty-eight  tons.  Its  movements  are  wonderful  in 
their  complicated  harmony,  and  it  has  been  said  to  approach  nearer  to 
**  a  thing  of  life  "  than  any  other  large  machine  ever  built.  It  has  dis- 
tinct motions  to  draw  the  shovel  back,  force  it  forward  into  the  bank,  to 
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raise  it  np,  to  swing  it  to  the  right  or  left  over  a  car,  and  to  dropi  the 
contents — all  executed  by  steam  power.  The  Company  have  applied 
this  machinery  to  a  boat  for  dredging  docks,  rivers,  and  harbors,  which 
is  used  in  many  parts  of  the  United  States  and  the  Canadas,  and  also 
by  the  Russian  and  Egyptian  governments  on  the  Amoor  river  and  on 
the  Nile.  The  iron  boats  for  this  machinery  were  bnilt  at  the  Works, 
and  both  boats  and  machinery  compare  favorably  with  those  for  the  same 
purposes  built  in  Europe.  A  second  order  was  given  by  the  Pacha  of 
Egypt  to  the  Globe  Works. 

For  the  last  two  years  the  Company  has  been  largely  engaged  upon 
work  for  the  United  States  Government.  They  constructed  the  U.  S. 
steamship  "  Housatonic,"  and  are  now  (1863-4)  building  one  of  the 
Monitors,  both  the  hull  and  machinery,  and  also  the  machinery  for  a 
sloop- of- war  and  two  side-wheel  war  steamers.  The  working  force  of 
the  Globe  Works  has  been  about  400  men ;  it  is  now  increased  to  600. 

Chickering  &  Sons'  Piano-Forte  Mann&otory 

Is  one  of  the  very  largest  Manufacturing  Establishments  that  have  as 
yet  been  erected  in  this  country.  It  was  completed  in  1853,  and  is 
built  in  the  form  of  a  hollow  square — enclosing  a  spacious  court — with 
a  front  on  Tremont  street  of  two  hundred  and  forty-five  feet,  and  wings 
two  hundred  and  sixty-two  feet  in  length,  and  a  uniform  width  of  fifty 
feet.  It  is  five  stories  in  height  from  the  street,  and  six  stories  from 
the'  centre  court.  Three  millions  of  brick,  two  thousand  perches  of 
stone,  one  million  six  hundred  and  five  thousand  feet  of  lumber,  three 
hundred  casks  of  nails,  and  two  thousand  five  hundred  casks  of  lime 
and  cement,  were  consumed  in  its  construction.  It  has  tiine  hundred 
windows,  with  eleven  thousand  panes  of  glass,  and  the  superficial  area 
of  the  floor  room  exceeds  five  acres. 

The  interior  is  arranged  with  a  special  view  to  convenience  and 
facility  in  workmanship,  and  is  provided  with  every  known  mechanical 
contrivance  to  assist  manual  labor.  The  engine  which  propels  the 
machinery  is  of  one  hundred  and  twenty  horse-power,  and  the  furnaces 
and  boilers,  situated  below  the  engine  room,  furnish  steam  not  only  for 
the  engine,  but  for  heating  the  whole  building,  in  which  there  are 
eleven  miles  of  steam  pipe.  The  steam,  after  traversing  the  building, 
is  returned  to  the  boilers  at  one  hundred  and  ninety  degrees,  and  does 
its  part  in  heating  the  rest.  Passing  from  the  Engine  room  to  the  room 
between  the  two  wings,  we  enter  the  Steam  mill,  where  the  rough  ma- 
terial, taken  from  the  lumber  yard  in  the  rear,  is  fashioned,  on  numerous 
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machines,  into  the  shapes  required.  Bosewood  and  mahogany  logs 
are  here  sawed  into  veneers.  The  Dimension  room  is  on  the  first  floor 
*  of  the  north  wing,  where  all  the  stock  is  cut  and  sawed  to  its  proper 
length,  and  prepared  for  use  in  the  room  above,  where  it  acquires  the 
form  of  a  Piano  case.  The  third  story  of  this  wing  i»>the  Case  room, 
where  the  veneerings  are  applied.  In  the  fourth  story  the  Piano  case 
receives  its  sounding-board  and  iron  frame.  And  going  up  to  the  fifth 
story,  it  passes  through  the  Yarnish  room,  in  the  main  building,  and 
begins  its  descent  on  the  other  side,  gradually  assuming  shape  and 
finish,  UDtil  it  is  ready  for  the  Sales  room.  Elevators,  at  each  wing, 
moved  by  steam,  make  the  passage  of  the  Piano  to  the  various  rooms, 
a  distance  exceeding  a  mile,  perfectly  easy  and  expeditious. 

The  Drying  room,  which  is  at  the  top  of  tbe  building,  where  the 
sounding-boards  are  finished,  is  kept  all  the  year  round  at  a  heat  of 
uioety,  Fahrenheit.  These  boards  are  all  made  out  of  spruce,  which 
comes  from  Herkimer  county,  New  York,  and  have  to  undergo  a  pro- 
bation of  several  years  before  they  are  admitted  into  the  Piano-forte, 

As  an  illustration  of  the  relative  proportion  of  materials  that  enter 
into  the  composition  of  a  Piano,  the  following  statistics  of  the  yearly 
consumption  in  this  vast  establishment  are  interesting,  viz. :  six  hun- 
dred thousand  feet  of  pine,  maple,  and  oak  ;  eighty-five  thousand  feet 
of  black  walnut ;  two  hundred  thousand  feet  of  pine,  foi^  packing- 
boxes  ;  twenty  thousand  feet  of  spruce,  for  sounding-boards ;  three 
hundred  thousand  rosewood  veneers ;  thirty  thousand  feet  chest- 
nut veneers ;  thirty  thousand  feet  of  walnut  and  twelve  thousand  feet 
of  oak  veneers  ;  seventeen  thousand  pounds  of  glue  ;  sixty  reams  sand 
paper ;  seventeen  hundred  and  fifty  gallons  varnish ;  twelve  hundred 
pounds  white  lead  ;  thirty-one  pounds  pumice-stone  ;  three  barrels  lin- 
seed oil ;  two  barrels  spirits  turpentine  ;  fifteen  barrels  alcohol ;  three 
hundred  dollars'  worth  gold  bronze,  for  plates ;  six  hundred  dollars' 
worth  paints ;  three  hundred  thousand  pounds  iron  castings ;  thirty- 
three  hundred  pounds  brass-castings;  twenty  thousand  six  hundred 
pounds  iron  wire  ;  five  thousand  pounds  steel  wire ;  thirty-three  hun- 
dred pounds  brass  wire  ;  five  hundred  pounds  bar  steel ;  three  thousand 
pounds  wrought  bar  iron  ;  fourteen  thousand  pairs  hinges  ;  three  thou- 
sand one  hundred  and  fifty  gross  screws ;  two  thousand  locks ;  eight 
thousand  castors  ;  and  two  thousand  sets  ivory. 

The  founder  of  this  large  Manufactory  was  Jonas  Chickering,  wlio, 
however,  did  not  live  to  witness  its  completion.  He  was  born  in  the 
State  of  New  Hampshire,  near  the  town  of  New  Ipswich,  where  he 
served  an  apprenticeship  of  three  years  at  the  cabinet-maker's  trade. 
He  early  evinced  a  taste  for  Music,  and  at  the  age  of  nineteen,  undertook 
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the  reparation  of  a  disordered  Piano — the  only  one  in  the  town — 
which,  after  much  labor,  he  succeeded  in  restoring  to  usefulness.  This 
instrument  belonged  to  Samuel  Batchelder,  elsewhere  alluded  to,  and 
was  no  doubt  the  first  Piano-forte  that  Mr.  Chickering  ever  saw. 
On  February  l^th,  1818,  he  arrived  in  Boston,  and  found  employment 
at  cabinet-making,  commencing  work  on  the  very  day  of  his  arrival. 
One  year  afterward  he  entered  into  the  employment  of  Mr.  Osborn, 
then  almost  the  only  manufacturer  of  Piano-fortes  in  the  city,  with 
whom  he  remained  four  years.  On  February  15th,  1828,  he  entered 
into  a  copartnership  with  a  Mr.  Stewart  in  the  manufacture  of  Pianos, 
which  continued  for  three  years,  when  it  was  dissolved ;  and  Mr.  Chick- 
ering prosecuted  the  business  without  a  partner  for  several  years.  He 
then  became  associated  with  Mr.  Mackay,  a  capitalist  of  Boston,  and 
by  the  erection  of  large  buildings,  and  the  importation  of  rare  kinds 
of  wood,  prepared  for  an  extension  of  the  business,  which  rapidly  fol- 
lowed. It  is  a  noticeable  circumstance  in  his  career,  that  all  his  part- 
nerships, and  all  bis  most  important  lindertakings,  date  from  the 
fifteenth  day  of  February,  the  anniversary  of  his  arrival  in  the  city  of 
Boston.  In  1852,  his  large  Manufactory  on  Washington  street  was 
destroyed  by  fire,  involving  a  loss  of  two  hundred  thousand  dollars ; 
and  he  then  laid  the  foundations  of  the  present  establishment,  which 
has  been  described.  But  before  its  completion,  in  March,  1853,  he  died, 
leaving  to  his  sons  the  most  famous  name  in  the  annals  of  musical 
mechanism,  and  a  business  which  his  genius  and  skill  had  increased 
from  fifteen  instruments — the  number  made  by  him  the  first  year — to 
thirteen  hundred  per  year. 

Since  Mr.  Cbickering's  decease,  the  business  has  beep  conducted  by 
his  three  sons,  who  have  bad  the  advantage  of  a  thorough  training 
and  long  experience,  and  who  have  made  and  adopted  improvements 
that  render  the  instruments  which  they  now  manufacture  far  superior 
to  the  best  made  by  their  father.  They  employ  about  five  hundred 
workmen,  some  of  whom  earn  forty  dollars  per  week,  and  have  been 
connected  with  the  establishment  for  thirty  years;  and  they  turn  out 
over  two  thousand  Pianos  a  vear.  Thev  have  received,  from  Fairs 
and  Exhibitions,  gold  and  silver  Medals  sufficient  to  form  an  extensive 
numismatic  collection,  and  Testimonials  from  eminent  performers  and 
competent  musical  critics,  which,  if  arranged  in  a  volume,  would  make 
a  bulky  octavo.  Their  Square  and  Grand  Pianos  have  been  repeatedly 
Bubjected  to  the  most  rigid  tests  of  comparative  merit  in  competition 
with  the  best  instruments  made  in  Europe  and  America,  with  results 
to  satisfactory,  that  their  superior  quality  and  excellence  cannot  now 
reasonably  be  questioned;  and  recently  Messrs.  Chickering  &  Sona 
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have  made  such  improvements  in  Upright  Pianos — which  have  hereto* 
fore  not  been  popular  in  this  country — ^tbat  they  can  confidently  recom* 
mend  them  for  refined  beauty  of  tone  as  well  as  elegance  of  design 
and  perfection  of  finish.  These  instruments,  from  their  size  and  form, 
are  suitable  for  many  rooms  where  a  Grand  or  Square  Piano  would 
prove  an  incumbrance. 

To  the  Messrs.  Chickerings  the  country  is  also  indebted  for  the  intro- 
duction of  the  **  Circular  Scale,"  which  has  contributed  as  much,  cer- 
tinly,  as  any  other  improvement,  to  the  present  excellence  of  the 
American  Piano. 


4  m  •■•  » 


James  J.  Walworth  &  Co.'s  Manufactory  of  Steam,  Gku,  and 

Water  Fittings, 

Is  a  pioneer  establishment  in  its  department,  and  now  undoubtedly  the 
largest  in  New  England.  Its  early  history  is  identical  with  that  of 
Joseph  Nason  &  Co.'s  Manufactory  in  New  York,  which  has  already 
been  alluded  to,  having  been  founded,  in  1842,  by  James  J.  Wal worth 
and  Joseph  Nason,  who  were  the  first  in  this  country  to  commence  the 
sale  of  Welded-iron  Steam  and  Gas  Pipes,  as  a  separate  and  distinct 
business  ;  and  who  also  originated  the  plan  of  heating  buildings  by 
means  of  steam,  conveyed  through  small  wrought-iron  tubes,  which  is 
now  in  extensive  use,  especially  in  Factories  and  other  large  establish- 
ments. The  sale  of  Wrought-iron  Pipe,  which,  at  the  time  when  they 
embarked  in  the  business,  did  not  exceed  a  few  thousand  feet  per 
annum,  now  amounts  to  many  millions  of  feet. 

This  firm  are  also  accredited  with  having  been  the  first  to  intro- 
duce successfully  the  plan  of  ventilating  buildings  by  means  of  Fans 
propelled  by  steam,  which  was  applied  in  the  Boston  Custom-house, 
about  1845,  and  which  is  now  generally  adopted  in  Asylums,  Hospitals, 
and  large  public  buildings.  Among  the  numerous  structures,  of  various 
kinds,  that  are  now  heated  and  ventilated  by  apparatus  constructed  by 
the  firm  of  Walworth  &  Co.,  may  be  mentioned  the  Academy  of  Music 
in  Philadelphia,  the  Music  Hall  in  Boston,  and  the  President's  House 
in  Washington.  But  probably  the  largest  and  most  complete  work  un- 
dertaken by  them  is  in  the  Free  City  Hospital,  of  Boston.  The  aggre- 
gate cubic  capacity  of  all  the  apartments  that  are  ventilated  is  nearly  a 
million  of  feet,  and  this  is  efifected  by  means  of  a  Fan,  that  forces  fresh 
air  through  air-chambers  into  the  registers  in  the  apartments — changing 
the  entire  quantity  of  air  contained  in  the  wards  at  any  one  time,  or 
supplying  its  equivalent,  every  fifteen  minutes.  A  novel  method 
of  regulating  the  supply  and  temperature  of  fresh  air  admitted  to 
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the  wards  has  been  adopted,  coDsisting  of  a  double  set  of  flued,  one 
carrying  cold  and  the  other  warm  air,  so  arranged  that  the  two  cur- 
rents may  be  combined  and  mixed  at  the  point  of  ingress,  thus  afford- 
ing the  utmost  facility  for  controlling  the  temperature  of  the  rooms 
without  diminishing  the  quantity  of  air  required  for  ventilation.  The 
heating  surface  of  this  Hospital  amounts  to  about  eighteen  thousand 
superficial  feet,  and  consists  mainly  of  wrought-iron  pipes,  of  one  inch 
internal  diameter,  placed  in  large  masses,  in  air-chambers,  through 
which  the  fresh  air  passes  on  its  way  from  the  Fan  to  the  registers  in 
the  apartments. 

But,  while  Messrs.  Walworth  &  Co.  are  always  prepared  to  under- 
take large  contracts  of  this  kind,  and  probably  employ  a  larger  force 
of  workmen,  experienced  in  putting  up  th«  appliances  they  construct, 
than  any  other  firm,  their  leading  business  is  the  manufacture  of  those 
numerous  articles  included  in  the  general  term  ''Fittings."  Among 
these,  there  are  several  that  are  secured  to  them  by  patent ;  of  which 
probably  the  most  valuable  is  a  simple  and  excellent  arrangement  for 
connecting  the  main  and  radiating  pipes  that  dispenses  with  a  number 
of  joints,  and  the  consequent  liability  to  leakage.  The  improvement 
consists  in  inserting  in  the  main  pipe  a  branch  Tee,  or  Manifold  and 
Valve,  in  one  fitting — by  which  at  least  one  third  of  the  labor  and  ma- 
terial in  constructing  the  apparatus  is  saved ;  and  as  the  water  can 
pass  without  obstruction,  it  has  no  place  to  lodge  or  frees&e.  Con- 
siderable economy  in  the  use  of  steam  is  effected  by  the  adoption  of 
double  valves,  by  which  all  or  only  a  part  of  the  radiating  pipes  can 
be  used  at  pleasure,  according  to  the .  temperature  of  the  atmosphere 
and  the  degree  of  warmth  required.  This  Patent  Manifold  is  the  in- 
vention of  one  of  the  firm — C.  C.  Walworth — who  has  also  invented  and 
patented  a  **  Solid  Die  Plate,"  and  a  machine  for  cutting  gas  fittings, 
using  three  taps  at  once,  now  the  property  of  the  ''  Malleable  Iron 
Fittings  Co."  at  Branford,  Connecticut. 

The  firm  of  J.  J.  Walworth  &  Co.  is  composed  of  James  J.  Wal- 
worth, Marshall  S.  Scudder,  and  C.  C.  Walworth,  who  have  been 
associated  together  since  1853,  or  the  year  subsequent  to  that  in  which 
the  firm  of  Walworth  &  Nason  was  dissolved.  They  have  two  Manu- 
factories, one  in  connection  with  the  store  in  Boston,  another  in  Cam- 
bridgeport,  and  also  a  house  in  Chicago. 

Mr.  Walworth  is  also  largely  engaged  in  developing  some  important 
and  novel  improvements  in  machinery  for  the  working  of  the  Flax 
fibre  of  the  West.  He  has  invested  more  than  $100,000  capital  in  this 
enterprise,  which  promises  to  be  of  great  value  to  the  agricultural  in- 
terests of  the  Western  States. 
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GBrdner  Chilion's  BtoFe  Woi^ 

Though  located  at  Manafieldi  Massachusetts,  twenty-four  miles  from 
Boston,  are  regarded  as  belonging  to  the  city,  where  the  warehouse 
has  been  established  for  more  than  thirty  years.  This  is  probably 
the  best  known  establishment  of  the  kind  in  New  England,  for  its 
proprietor  has  been  remarkably  successful  in  originating  new  forms  of 
Stoves  and  Furnaces,  which,  by  their  novelty,  would  attract  public  at- 
tention, and  be  has  not  been  backward  in  inviting  the  critical  examiov 
tion  of  those  who,  unsolicited,  might  overlook  their  merits. 

Mr.  Chilson,  who  deserves  a  prominent  place  among  the  inventors  of 
the  country,  is  a  native  of  Thompson,  Connecticut,  and  served  an  appreu* 
ticeship  to  Pattern  and  Cabinet-making,  in  the  town  of  Sterling.  On 
attaining  his  majority  he  established  himself  at  Providence,  Khode 
Island,  from  which  place  he  removed  to  Boston  in  1837,  and  engaged 
in  the  business  with  which  for  nearly  a  third  of  a  century  he  baa 
been  identified.  His  attention  was  early  directed  to  defects  in  the 
generally  adopted  methods  of  constructing  Furnaces  and  Ranges,  and 
he  applied  his  naturally  ingenious  mind  to  discovering  a  remedy  for 
them.  As  early  as  1844  he  invented  and  introduced  an  Air  Warming 
and  Ventilating  Furnace,  which  was  acknowledged  to  be  a  very  great 
improvement  upon  all  Furnaces  before  constructed,  and  which  re- 
ceived the  Prize  Medal  at  the  World's  Fair  held  in  London  in  1851. 

But  a  greater  invention  than  this  was  made  by  him  not  long  after- 
ward, and  patented  in  1854.  It  consisted  in  the  discovery,  after 
numerous  experiments,  that  the  greatest  amount  of  heat,  with  the  least 
possible  waste  of  fuel,  can  be  obtained  by  constructing  radiators  in  the 
form  of  tapering  cones,  as  by  this  method  the  smoke  and  gases  usually 
wasted  or  lost  in  chimnies,  are  made  alike  available  for  heating  pur- 
poses with  the  fuel  itself.  He  applied  this  new  principle  in  the  con- 
struction of  Warm  Air  Furnaces,  and  experience  as  well  as  philosophy 
has  demonstrated  its  great  practical  value.  It  is  found  that  not  only 
the  whole  products  of  combustion,  whether  gas,  smoke,  or  minute 
pnrti('l(»s,  by  being  confined  and  compressed,  and  exposed  to  the 
direiM  n«'ti<)n  of  the  fire  are  necessarily  heated  intensely  and  con- 
suuumI.  but  the  heat,  continually  impinging  or  bearing  against  the 
t-apei'ing  surfaei^  of  the  radiators,  is  concentrated  and  thoroughly  ex- 
hausted without  any  waste.  More  than  twenty  thousand  Furnaces 
constructed  on  ihlH  principle  are  now  in  use,  and  it  is  equally  appli- 
cal)le  to  Htoum  boilern.  or  whprevor  it  is  desired  to  obtain  the  largest 
amount  of  boat  from  a  given  quantity  of  fuel. 
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In  1858,  he  invented  and  patented  a  novel  form  of  Cooking  Range 
with  a  double  oven  elevated  directly  over  the  fire,  and  self-regulating 
flue  plates,  that  dispense  with  the  complication  incident  to  dampers. 
The  ovens  are  so  arranged  that  both  or  either  one  may  be  used  at  will, 
and  being  elevated  over  the  fire,  the  articles  to  be  baked  or  roasted  are 
subjected  to  the  beat  on  all  sides  equally.  Thousands  of  these  improved 
Ranges  are  now  in  use,  and  their  value  well  attested,  while  the  origi- 
nal cost  is  said  not  to  exceed  those  of  ordinary  construction. 

In  1862,  he  patented  an  attachment  for  regulating  Fire  Drafts,  con- 
sisting of  a  Ventilator  and  Damper  combined,  and  operated  together 
by  a  single  movement  of  a  crank.  It  is  said  that  by  its  use  a  continu- 
ous fire  may  be  kept  throughout  a  season  by  replenishipg  with  fuel 
but  once  in  from  two  to  six  days,  according  to  the  size  of  the  heater 
and  amount  of  heat  required. 

During  the  last  two  or  three  years  Mr.  Chilson's  attention  has  been 
directed  more  especially  to  the  improvement  of  Stoves  for  Offices  and 
Parlors.  In  1865,  he  invented  a  Stove  of  a  peculiar  form,  being  a  Cor- 
rugating Radiating  Cone  resting  on  a  fire-pot,  and  surmounted  by  a 
broad,  slightly  curved  Radiating  Disc  or  Reflector,  which  forms  the 
top  of  the  Stove.  The  practical  eflTect  of  this  form  of  construction  is, 
that  the  heat  is  thrown  down  toward  the  floor,  which  it  warms  for  a 
considerable  distance  around  the  Stove,  displacing  the  cold  air  in  the 
lower  part  of  the  room.  It  has  been  highly  recommended  by  the 
Superintendents  of.  Railroads  for  warming  cars,  and  by  others  who 
have  used  it  in  offices  and  manufactories. 

Another  valuable  invention  is  that  of  a  new  Parlor  Stove,  which 
retains  the  heat  in  the  base  radiator,  thus  warming  the  lower  currents 
of  air  in  a  room  instead  of  the  heat  being  let  off  at  the  top  of  the 
Stove.  The  lever  grate  is  so  arranged  that  the  ashes  may  be  shaken 
out  or  the  fire  let  down  into  the  ash  pan  without  making  dust  in  the 
room.  But  his  latest  novelty  is  a  new  Cooking  Stove,  fitted,  when  de- 
sired, with  extra  hot  closets,  reservoirs,  and  all  other  modem  fixtures 
for  economy  and  convenience.  This  is  an  invention  upon  which  he 
has  expended  much  time  and  labor  in  bringing  it  to  perfection,  and  the 
result,  as  we  learn  from  tbqse  conversant  with  such  matters,  is  ex- 
tremely favorable  as  respects  its  economy  and  efficiency,  and  the  excel- 
lence of  its  manufacture.  There  are  sizes  adapted  for  every  require- 
ment, whether  for  private  families  or  hotels. 

All  of  these  Stoves  are  manufactured  at  Mr.  Chilson's  Works  at 
Mansfield,  which  have  a  front  on  the  Providence  and  Boston  Railroad 
of  two  hundred  feet,  and  a  depth  of  one  hundred  and  twenty  feet, 
with  a  building  in  the  rear  one  hundred  and  ten  feet  long,  making  the 


292  RBBfABKABLE    BfANUFACTORIES    OF    BOSTON. 

total  depth  two  hundred  and  thirty  feet.  The  moulding  floor  has  a 
superficial  area  of  eighteen  thousand  square  feet.  The  castings  made 
here  are  remarkable  for  fineness  combined  with  strength,  the  very  best 
brands  of  pig-iron  only  being  used.  About  one  hundred  hands  are 
employed  in  these  Works.  All  the  operations  incident  to  the  manu- 
facture of  Stoves  and  other  heating  apparatus,  from  the  original  design 
to  the  final  finish,  are  conducted  here  under  the  superintendence  of 
a  mind  naturally  ingenious  and  improved  by  long  experience. 


4  m  •■•  » 


The  Howard  Watch  and  Clock  Company 

Is  the  successor  of  the  pioneer  establishment  in  America  for  the  manufac- 
ture of  Watches  by  machinery.  In  1850,  Edward  Howard,  of  the  firm 
of  Howard  and  Davis,  pupils  of  one  of  the  celebrated  Willards,  manu- 
facturers of  fine  Clocks  and  Gold  Standard  Balances,  being  determined 
to  test  the  practicability  of  making  Watches  by  machinery  in  connection 
with  a  proper  system  of  factory  labor,  associated  himself  with  David 
P.  Davis,  Aaron  L.  Dennison,  and  Samuel  Curtis,  under  the  style  of  the 
Warren  Manufacturing  Company,  and  built  and  fitted  up  a  factory  at 
Roxbury,  Massachusetts,  where  the  first  American  Watches  were  made. 
It  was  originally  proposed  to  make  exclusively  Eight-day  Watches 
— and  the  first  one  made  is  still  in  the  possession  of  Mr.  Howard,  an 
accurate  and  serviceable  time-keeper — but  this  idea  was  not  found 
practically  satisfactory,  and  the  manufacture  of  Thirty-hour  Watches 
was  commenced  and  adhered  to.  This  enterprise,  in  its  infancy,  of 
course,  encountered  many  difficulties,  not  only  in  the  want  of  suitable 
tools  and  experienced  workmen,  but  in  the  prejudices  of  dealers  in 
Watches  and  the  opposition  of  importers,  whose  profits  would  be  dimin- 
ished by  its  success.  The  name  of  the  Warren  Manufacturing  Company 
was  adopted  with  the  view  of  concealing  the  kind  of  business  the 
Company  were  doing,  or  intending  to  do,  until  the  business  had  so  far 
advanced  as  to  be  able  to  show  some  of  its  productions.  When  the 
Works  were  so  far  advanced  that  Watches  were  being  put  into  the 
market,  the  name  of  the  Company  was  changed  to  the  Boston  Watch 
Company.  In  1854,  this  Company  selected  a  site  on  the  Charles  river 
in  the  town  of  Waltham,  and  erected  a  large  manufactory,  but,  by  incur- 
ring an  outlay  for  buildings,  tools,  and  machinery  greater  than  their 
capital  would  warrant,  while  at  the  same  time  the  former  businesn  of 
Howard  &  Davis  had  become  much  extended,  all  the  parties  became 
crushed  by  pecuniary  embarrassments,  and  in  1857  the  property  passed 
into  the  hands  of  Appleton,  Tracy  &  Co.,  who  carried  on  the  boainesa 
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for  some  two  years  or  more,  when  it  was  finally  incorporated  under  the 
name  of  the  American  Watch  Company. 

Mr.  Howard  returned  to  the  original  factory  in  Roxbury,  and  aban- 
doning the  manufacture  of  the  cheaper  kinds,  devoted  himself  to  the 
higher  grades,  and,  though  beset  with  many  difficulties  at  first,  perse- 
vered until  he  has  achieved  a  triumph  that  must  be  not  only  gratifying 
to  himself,  but  a  source  of  pride  to  every  true  American,  whose  sympa- 
thies are  naturally  enlisted  in  behalf  of  a  worthy  pioneer,  deserving  of 
success.  His  name  is  now,  wherever  known,  regarded  as  a  guarantee 
for  fidelity  of  workmanship,  and  the  demand  for  his  Watches  exceeds 
the  present  facilities  for  supplying  it. 

His  factory  in  Roxbury  is  built  in  the  form  of  a  hollow  square,  one 
hundred  feet  on  each  side,  four  stories  in  height,  and  employs  two 
hundred  workmen.  A  plot  of  ground  has  recently  been  purchased  for 
the  erection  of  a  new  and  much  larger  manufactory,  capable  of  accom- 
modating one  thousand  employees.  There  are  few,  if  any,  industrial 
establishments  more  interesting  than  a  manufactory  of  Watches  by 
machinery.  We  have  carried  our  readers  through  many  where  their 
wonder  would  be  excited  at  the  size  of  the  machines  employed — the 
ponderous  lathes  and  massive  planers  of  the  Marine  Engine  Shops — 
but  here  the  tools  and  machines  are  miracles  of  minuteness.  The  drills 
for  probing  the  orifice  in  the  jewels,  to  admit  the  shaft  on  which  the 
wheels  revolve,  are  almost  as  fine  as  the  filaments  of  a  spider's  web. 
The  gauges,  which  are  used  to  measure  the  correctness  of  the  aperture, 
are  so  delicate  as  to  indicate  the  thirtieth  part  of  a  hair  or  the  ten 
thousandth  part  of  an  inch.  The  cutters,  which  are  employed  to  form 
the  teeth  of  the  scape- wheel  out  of  the  solidmetal,  are  sapphires,  ground 
down  to  the  proper  shape  in  diamond  dust  and  oil,  and  then  inserted  in 
small  wheels  or  discs,  and  so  fine  do  they  cut  that  the  chips  which  they 
can  remove  are  only  the  thirtieth  part  of  the  thickness  of  a  hair,  and 
this  infinitessimal  portion  can  be  taken  from  any  part  of  the  tooth,  so 
easily  are  their  motions  controlled.  A  coil  of  wire,  weighing  a  pound 
and  worth  about  $5,  is  divided  and  worked  into  three  hundred  thousand 
screws,  worth  $3,600.  These  screws,  which,  to  the  naked  eye,  resem- 
ble particles  of  rifle  powder,  are  finished  in  all  respects  as  perfectly  as^ 
those  bolts  with  which  we  are  familiar,  having  counter-sunk  heads, 
threads,  and  grooves  for  the  reception  of  a  screw-driver.  The  threads, 
of  which  there  are  two  hundred  and  forty  in  an  inch,  are  cut  with  per- 
fect accuracy  by  means  of  dies,  and  of  a  fineness  not  visible  to  the  eye 
except  with  the  aid  of  a  micrometer.  Many  of  the  tools  and  machines 
which  are  in  use  in  his  and  other  manufactories  are  the  invention  of 
Mr.  Howard,  and  over  a  dozen  persons  are  constantly  kept  employed 
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iD  making  tools  to  supplant  those  which  are  slightly  woni  as  well  u 
new  tools,  which  are  reqaired  in  a  constantly  increasing  basiness. 

One  distinguishing  feature  of  American  made  Watches  is  the  simplicitj 
of  their  construction.  The  fusee  and  chain,  which  are  found  in  all  Enslish 
Watches,  are  dispensed  with,  the  motive  power  being  applied  direct 
and  not  dissipated  amid  a  useless  complication  of  machinery  In 
some  foreign  Watches  there  are  as  many  as  six  hundred  different  parts. 
rendering  them  a  perfect  labyrinth  of  cogs  and  wheels,  and  this  com- 
plexity of  construction  necessarily  increases  their  liability  to  deranee- 
mcnt,  which,  in  the  American  Watch,  is  lessened  two  thirds  and  the 
friction  at  least  one  half.  Another  distinguishing  feature  which  is  % 
necessary  result  of  the  mode  of  manufacture,  and  which  was  adopted 
at  th(j  beginning,  is  the  perfect  uniformity  of  parts,  by  which  eveir 
VVutch  of  the  same  da'ss  is  a  duplicate  of  every  other.  The  European 
practice  of  Watchmaking  is,  to  give  a  few  wheels  to  one  workman,  a 
few  pinions  to  anotlier,  who  fashion  them  without  any  uniform  guide 
oxcopt  experience  and  manual  dexterity,  hence,  the  parts  are  very 
nin»Iy  interchangeable.  In  the  American  manufactories,  on  the  cod- 
tniry,  a  large  number,  say  five  thousand  of  the  different  parts  are 
wrought  by  machines  in  separate  departments,  and  finished  in  detail  and 
the  pieces  are  then  taken  indiscriminately  from  the  several  apartments 
to  what  in  a  Locomotive  building  would  be  called  the  ''Erectinr 
Shop,"  where  they  are  put  together  and  adjusted,  and  being  made  by  an 
unvarying  rule,  they  cannot  fail,  unless  the  machines  arc  imperfect  to 
fit  correctly  and  accurately.  Ilence,  one  result  of  this  perfect  cor- 
respondence of  parts  is,  that  if  any  one  be  lost  or  broken  by  accident  a 
duplicate  can  be  obtained  from  the  factory  at  slight  cost,  by  letter  and 
any  watchmaker  can  adjust  it  in  its  place ;  thus  the  great  difficulty  and 
oxpense  which  attend  the  repairing  of  other  Watches  are  avoided. 

I^it.  iK'sides  these  advantages  which  the  Howard  Watches  have,  in 

vSMomou  with  other  American   Watches,  they  have  some  peculiar  to 

»hoin^iolvoM.  and  secured  by  patent      One  is  an  arrangement  by  which 

»•»»»»  >'»<kiu)iWlurer  is  enabled  to  use  a  longer  and  wider  main  spring  than 

'  •^»*    »H'  *MU|i|oyed  in  the  usual  way,  apply  a  series  of  finer  toothed 

^*  »•'  ^  !■»  ikUKl  pinions  producing  an  easy  and  uniform  action,  and  at  the 

^^•ui»   uii.o  il,,.^  are  protected  from  damage  by  the  violent  recoil  caused 

V  '•^^    ^.  »\  common  uecident  of  the  breakage  of  the  main  spring.     A 

i  ■''•s  to.M  bivnk  in  these  Watches,  but  the  other  parts  cannot  be 

»  ■  *  •     i»»'o^>       x\us  Stop  works,  too,  are  secured  on  the  bridge  or 

.».   \>  :uoh.  Oh  which  the  force  in  winding  is  exerted,  and  thus 

•   -  A.uv.^t  iVxM«  nil  oxtra  strain,  while  in  Watches  where  the 

-     *-  !*.ucW  s^i)  Mie  barrel,  the  force  of  winding  is  applied  on 
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the  train,  givipg  an  increased  and  unnatural  motion  to  the  balance,  and 
at  the  same  time  endangering  the  teeth  and  pinions,  especially  if  the 
divisions  are  fine  and  the  Watch  carelessly  wound. 

Besides  Watches,  very  fine  Clocks  are  also  made  in  this  manufactory, 
suited  for  offices  and  public  buildings,  and  ranging  in  price  from  $20  to 
$700  or  more.  A  Clock  made  here  for  the  Boston  Custom-house  cost 
$2000,  and  the  best  are  guaranteed  not  to  vary  more  than  two  seconds 
in  a  year.  Mr.  Howard,  we  are  informed,  is  also  the  originator  of  the 
Marble  Faced  Clocks,  for  which  there  is  now  an  extensive  demand. 


<  •  •  • » 


Donald  McKay's  Ship  Tard, 

In  East  Boston,  is  a  famous  locality,  made  illustrious  by  the  genius 
of  its  proprietor  in  naval  construction.  It  was  here  that  some  of  the 
largest  and  fastest  clipper  ships  that  adorn  the  American  Marine  were 
fashioned  into  shape,  and  were  launched  upon  the  waters.  The  record 
is  a  brilliant  and  extensive  one,  and  includes  the  "  New  World"  and 
**  Ocean  Monarch,"  of  fifteen  hundred  tons  each ;  the  "  Staffordshire'^ 
and  *'  Empress  of  the  Sea,"  two  thousand  tons ;  the  **  Sovereign"  and 
" Champion  of  the  Seas,"  twenty-four  hundred  tons*;  the  "Star  of 
Empire"  and  "  Chariot  of  Fame,"  twenty-two  hundred  tons ;  the 
**  Lightning,"  twenty -one  hundred  tons ;  the  **  Commodoi^  Perry"  and 
"Japan,"  twenty-four  hundred  and  fifty  tons;  the  "Donald  McKay," 
twenty  five  hundred  and  ninety-four  tons  ;  and  the  "  Great  Republic," 
forty-five  hundred  tons,  old  measurement. 

Donald  McKay  was  bom  at  Shelbume,  Nova  Scotia,  in  1809,  from 
parentage  of  Scottish  origin,  whose  ancestry,  in  an  unbroken  line,  can 
be  traced  back  to  the  fifteenth  century.  His  youth  was  passed  on  a 
farm ;  but  the  natural  proclivity  of  his  mind  manifested  itself  at  an 
early  age,  for  at  nineteen  he  is  accredited  with  having  constructed  a 
fishing-smack  of  creditable  proportions.  Within  a  short  time  after- 
ward, he  was  apprenticed  to  learn  the  trade  of  ship-building  in  New 
York,  at  which  he  served  diligently,  and  after  a  few  years  he  com- 
menced business  for  himself  at  Newburyport,  on  the  Merrimac  river 
Here  he  built  several  ships  for  New  York  and  Boston  houses,  and  re- 
mained until  1845,  when  he  removed  to  his  present  locality  in  East 
Boston. 

When  the  opening  of  the  California  trade  created  a  demand  for  a 
large  class  of  clipper  ships,  Mr,  McKay  set  about  their  constniction, 
and  so  successfully  that  his  name  soon  became  famous  in  all  commerciak 
ports.     He  built  over  fifty  of  these  ships  of  considerable  size,  of  which 
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the  largest  have  already  been  mentioned.  The  "  Great  Repablic,"  of 
forty-five  hundred  tons  register  and  six  thousand  tons  storage  capacity, 
was  launched  on  the  4th  of  October,  1853,  in  the  presence  of  sixtj  thooaand 
spectators,  and  attracted  attention  at  every  port  she  visited,  not  only 
for  her  great  size,  but  the  beauty  and  symmetry  of  her  model,  and  the 
luxuriousness  of  her  decorations.  This  vessel  was  sabseqnently  le- 
duced  to  three  thousand  tons,  old  measurements-one  deck,  which  hid 
been  partially  burnt  off,  having  been  removed — but  she  is  still  sailing 
from  the  port  of  New  York,  and  performing  her  duty  creditably. 

In  a  little  over  a  year  after  the  launch  of  the  **  Great  Republic,''  Mr. 
McKay  had  launched  eleven  other  vessels,  ten  of  which  were  ships  of  aa 
aggregate  of  twenty-four  thousand  six  hundred  tons,  which,  at  the  then 
^  estimate  of  cost  of  eighty  dollars  a  ton,  makes  the  total  value  nearly 

)  two   millions  of  dollars.     Six  of  these  vessels  were  built  for  James 

Baiues  &  Co.,  of  Liverpool,  a  house  extensively  engaged  in  the  Aus- 
tralian trade.     One  of  these,  the  ''  Lightuing,''  of  two  thousand  two 
j  hundred  tons  burden,  was  launched  on  the  2d  of  January,  1854,  and 

\  was  the  first  ship  built  for  England  by  a  foreign  nation.     Indeed,  until 

a  few  years  previous,  the  British  law  prohibited  the  purchase  of  foreign 
i  vessels.     The  ''James  Baincs,''  another  of  these  ships,  sailed  from  Bos- 

ton to  Liverpool  in  the  remarkable  time  of  twelve  days  and  six  hours. 
Mr.  McKay,  like  Steers  and  Webb,  has  shown  a  positive  genius  in 
ship-buildiug,  and  made  those  radical  changes  in  his  models  that  none 
but  a  man  of  original  conception  would  dare  to  undertake.  His  pri- 
mary idea  was  to  construct  vessels  for  speed  and  capacity,  and  in  this 
he  fully  succeeded.  His  fleet  coursers  of  the  deep  have  sped  from  clime 
to  clime,  at  once  the  wonder  of  the  world  and  the  heralds  of  his  own 
fame.  California,  Australia,  China,  and  the  East  Indies,  have  been 
brouprht,  as  it  were,  to  our  doors,  and  by  a  few  months'  voyage,  their 
products  are  landed  in  our  ports.  The  clipper  ships  with  which  bis 
name  is  identified  have  effected  a  revolution  in  long  voyages  to  distant 
seas  almost  equal  to  that  which  steam  has  made  in  navigation  to 
Europe,  and  it  is  probably  no  exaggeration  to  say,  as  has  been  said  by 
some  writer,  that  "  the  advantage  to  commerce,  and  the  renown  which 
has  resulted  to  the  American  Marine,  are  more  due  to  the  genius 
and  perseverance  of  Donald  McKay  than  to  any  other  living  man." 

Mr.  McKay  has  recently  returned  from  Europe,  where  he  gave  critical 
attention  to  the  iron-clad  ships  of  war  built  by  France  and  England  ; 
and  has  recently  written  a  series  of  very  interesting  papers  on  the  sub- 
ject, in  which  he  makes  a  scientific  comparison  between  the  iron-clad 
vessels  of  the  United  States  and  those  which  have  fallen  under  his 
inspection  abroad. 
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The  Hinkley  ft  Williams  Locomotive  Works, 

Located  on  Harrison  Avenue,  are  entitled  to  rank  among  the  great 
Iron  Works  and  Machine  Shops  of  Boston.  The  organization  of  the 
Company,  under  its  present  corporate  title,  dates  only  from  April, 
1864,  but  it  may  be  called  the  successor  of  the  *'  Boston  Locomotive 
Works,''  which  was  incorporated  in  1848,  and  the  works  occnpy  a  site 
where  Locomotives  have  been  built  since  1840. 

The  buildings  are  very  extensive,  and,  with  the  yards,  cover  an  area 
of  five  acres  of  ground.  They  are  erected  in  two  parallel  ranges, 
which  are  connected  by  a  building  sixty  by  thirty-five  feet,  and  used  as 
a  Copper  and  Sheet  Iron  Shop.  The  Machine  Shop,  which  is  new,  is 
two  hundred  and  ten  feet  long  by  sixty  feet  wide.  All  the  shops  are 
provided  with  appropriate  tools  of  modern  constraction,  and,  in  busy 
seasons,  furnish  employment  to  several  hundred  men. 

These  Works  are  a  monument  to  the  energy,  foresight  and  practical 
genius  of  their  founder — Holmes  Hinklbt,  Esq.,  the  late  President  of 
the  Company.  His  history  is  the  record  of  an  eventful  life,  abounding 
in  remarkably  successful  achievements,  mechanical  and  financial,  and 
equally  unexpected  and  startling  reverses.  The  son  of  very  poor 
parents,  he  was  early  inured  to  hardship.  At  an  age  when  others  are 
at  school,  acquiring  the  rudiments  of  an  education,  he  was  compelled  to 
go  out  into  the  world,  and  seek  his  own  means  of  sustenance.  He  first 
learned  the  trade  of  carpenter,  and,  in  early  manhood,  plied  the  imple- 
ments of  that  craft.  Subsequently,  he  was  employed  as  a  pattern- 
maker of  machinery  for  factories,  and  here  acquired  a  sufficient  know- 
ledge of  mechanical  principles,  to  venture  upon  the  construction  of 
machinery.  Accordingly,  in  1826,  he  rented  an  old  building  on  Lenox 
street,  Boston  Neck,  and,  with  his  accumulated  earnings — a  capital  of 
two  hundred  and  fifty  dollars — ^he  began  his  career  as  a  machinist.  His 
first  bars  of  iron,  he  carried  on  his  shoulders  from  the  store,  where  they 
were  purchased,  to  his  place  of  business.  Among  his  early  attempts 
at  Machine-making,  Was  the  construction  of  a  Stationary  Steam  Engine, 
which,  when  finished,  was  the  third  one  built  in  the  State  of  Massa- 
chusetts. It  was  an  entire  success,  and  the  demand  for  his  engines  so 
rapidly  increased,  that,  previous  to  1840,  he  had  constructed  a  larger 
number  than  any  other  machinist  in  New  England. 

In  1840,  he  undertook  to  build  a  Locomotive  upon  a  somewhat  differ- 
ent model  from  any  then  in  use.  His  friends  sought  to  discourage  him 
from  the  undertaking,  while  there  were  not  wanting  those  who  sneered 
at  what  they  termed  his  '^  reckless  attempt."  But  he  worked  on, 
cheered  only  by  his  own  faith  in  ultimate  success.  When  this  machine 
104 
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was  completed,  it  was  difficult  to  find  a  purchaser ;  bat,  finally,  the 
Eastern  Railroad  bought  it,  and  placed  it  on  the  Portland  end  of  the 
line.  He  proceeded  at  once  to  build  four  more  ;  and  before  they  were 
completed,  the  success  of  the  first  Locomotive  was  so  well  assured, 
that  all  of  them  were  ordered,  and,  in  two  years,  ten  were  contracted 
for  and  delivered.  From  this  time  until  1848,  Mr.  Hinkley,  in  con- 
nection with  Mr.  Freeney,  under  the  style  of  Hinkley  &  Freeney, 
made  the  building  of  Locomotives  his  principal  business.  During  this 
period,  the  Hinkley  Engine  attained  a  reputation  and  popularity  second 
to  none  in  the  country. 

In  1848,  a  Company  was  organized  and  incorporated  under  the  title 
of  the  "  Boston  Locomotive  Works,"  with  Mr.  Hinkley  as  President 
and  Superintendent.  The  buildings  were  greatly  enlarged,  the  Loco- 
motive shop  was  extended  to  a  length  of  more  than  four  hundred  feet, 
and  the  business  so  rapidly  prospered,  that,  in  185T,  the  property  of 
the  Company  was  valued  at  upwards  of  a  half  million  of  dollars.  At 
this  time,  Mr.  Hinkley  resigned  the  superintendence  of  the  details  of 
the  business  into  the  hands  of  younger  men,  who,  however,  were  found 
inadequate  to  the  task  of  piloting  the  vessel  through  the  breakers  of 
that  stormy  period.  Almost  in  an  hour,  he  saw  the  structure  which 
he  had  reared  by  years  of  faithful  labor,  overwhelmed  and  buried  in  a 
mass  of  ruins:  He  was  now  sixty-six  years  of  age  ;  and  few  men  of 
that  age  would  have  had  the  courage  to  undertake  the  task  of  remedy- 
ing the  consequences  of  so  great  a  disaster.  With  true  Yankee 
"  pluck,"  however,  which  cannot  fail  to  excite  respect  and  admiration, 
he  determined  to  make  the  attempt.  He  took  a  lease  of  the  works 
from  the  assignees,  and  associating  his  son-in-law,  Rev.  Adams  Ayer, 
with  himself,  he  proceeded  to  gather  up,  by  a  slow  and  toilsome  effort, 
the  scattered  threads  of  business.  And  now  the  advantage  of  an  un- 
sullied character,  and  a  life  of  sturdy  integrity,  became  manifest.  When 
the  iron  merchants,  with  whom  the  corporation  had  dealt,  and  who  had 
suffered  largely  from  its  failure,  were  asked  to  open  a  line  of  credit, 
they  cheerfully  assented ;  and  one  firm  freely  offered  to  supply  what- 
ever was  needed,  at  a  discount  from  the  regular  prices,  in  order  to  aid, 
as  they  said,  so  deserving  a  man.  The  managers  of  the  various  rail- 
roads in  New  England,  who,  in  the  meanwhile,  had  carried  their  orders 
elsewhere,  brought  again  their  work  of  repairs  to  his  shops,  and  the 
(•lose  of  the  year  showed  a  very  successful  business. 

In  the  Spring  of  1861,  Mr.  Jarvis  Williams,  who  had  formerly  car- 
ried on  the  Foundry  business  in  Biddeford,  Me.,  and  who  had  won  for 
himself  an  honorable  name  for  enterprise  and  integrity,  came  to  Boston 
to  re-establish  himself  in  the  same  line  of  business.     A  survey  of  the 
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prospects,  in  connection  with  the  works  then  in  operation,  indaced  him 
to  unite  with  Mr.  Hinkley  in  the  purchase  of  a  part  of  the  premises, 
formerly  owned  by  the  Boston  Locomotive  Works,  when  a  copartner- 
ship was  formed,  consisting  of  Messrs.  Holmes  Hinkley,  Jarvis  Wil- 
liams, Daniel  F.  Child,  and  Adams  Ayer,  under  the  style  of  Hinkley, 
Williams  &  Co.,  for  the  manufacture  of  Locomotives,  Boilers,  Tanks, 
Castings,  and  machine  work  generally. 

Soon  after  the  formation  of  the  copartnership,  the  •  attack  was  made 
upon  Fort  Sumter,  which  inaugurated  the  war  of  the  rebellion,  and 
caused  a  general  stagnation  in  business.  For  many  months,  the  pros- 
pect was  very  dark.  It  was  not  long,  however,  before  it  became  mani- 
fest that  the  Government  would  need  all*  the  assistance  it  could  obtain 
from  all  the  foundries  in  the  country,  and  the  firm  mentioned  accepted 
a  contract,  from  the  Naval  Department,  for  two  thousand  shells,  though, 
at  that  time,  it  was  not  expected  that  the  order  would  be  increased. 
Accordingly,  preparations  were  made,  by  putting  up  new  furnaces,  and 
the  erection  of  additional  buildings,  to  supply  ordnance  and  projectiles 
as  they  might  be  needed.  The  war  proved  to  be  of  longer  duration 
than  was  expected,  and,  during  its  existence,  the  firm  supplied  upwards 
of  fifty  thousand  shot  and  shell,  and  more  than  one  hundred  guns  of 
ten  and  eleven-inch  calibre. 

In  1863,  Mr.  Hinkley,  foreseeing  the  future  wants  of  the  Railroads, 
proposed  to  his  partners  an  extension  of  their  works,  and  even  offered 
to  erect  a  Locomotive  Shop  on  his  own  account.  The  wisdom  of  his 
proposition  was  not  at  once  perceived ;  but,  after  a  time,  an  arrange- 
ment was  made  to  carry  out  his  plan,  which  resulted  in  the  organiza- 
tion and  incorporation  of  "  The  Hinkley  &  Williams'  Works,"  April, 
1864.  Since  that  date,  the  managers  of  the  works  have  confined  their 
operations  to  the  manufacture  of  Locomotives,  Boilers  and  Railroad 
Machinery.  They  construct  a  Boiler,  invented  by  Mr.  Hinkley,  which 
is  very  favorably  spoken  of  for  its  great  economy  in  the  use  of  fuel. 
Their  Locomotives,  to  the  number  of  several  hundred,  are  in  use  on 
many  railroads  ;  and,  in  point  of  workmanship,  are  equal  to  any  made 
in  this  country. 

Mr.  Hinkley  was  chosen  the  first  President  of  the  new  Company, 
and  held  that  position  until  his  death,  February  8th,  1866.  Since  his 
decease,  the  organization  is  as  follows :  Adams  Ateb,  President ; 
Jarvis  Williams,  Treasurer  and  General  Manager;  Henry  L.  Leach, 
Superintendent ;  who,  with  Daniel  F.  Child  and  Francis  L.  Bullard, 
constitute  the  Board  of  Directors. 
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Welch  ft  Griffiths*  Saw  Mannlhetozy, 

In  Boston,  is  one  of  the  oldest  and  most  celebrated' of  these  establish* 
ments  in  the  United  States.  It  is  entitled  to  the  credit  of  having  been 
the  first  to  demonstrate  the  practicability,  in  skilful  bands,  of  manafa^ 
taring  large  Saws  in  this  country,  and  supplying  the  pioneers,  engaged 
in  the  work  of  building  up  a  new  country,  with  an  implement  second 
only  to  the  axe  in  importance. 

Previous  to  1830,  we  w^ere  almost  entirely  dependent  upon  foreign 
manufacturers  for  a  supply  of  saws ;  though  the  imported  were  so  im- 
perfectly adapted  for  the  service  they  were  required  to  perform,  thai 
the  management  of  them  was  an  exceedingly  difficult,  and,  on  the  part 
of  the  circular  saw,  a  dangerous  operation.  At  that  time,  there  were 
not,  probably,  more  than  three  Saw  manufactories  in  the  United  States^ 
and  the  value  of  the  saws,  made  by  them,  did  not  exceed,  it  is  esti- 
mated, five  thousand  dollars  per  annum.  In  that  year,  Mr.  Charus 
Griffiths,  who  had  been  engaged  in  the  manufacture  in  Great  Britain, 
came  to  the  United  States,  and  determined  to  establish  himself  in 
Boston,  though  the  attempt  to  make,  in  this  country,  circular  saws, 
especially,  was  pronounced  visionary,  and  his  failure  predicted.  Within 
a  short  time  after  this,  he  was  joined,  in  the  enterprise,  by  Mr.  William 
Welch,  establishing  what  is  now  the  well-known  firm  of  Welch  & 
Griffiths. 

For  a  long  time,  the  obstacles  in  the  way  of  success  were  numerous, 
as  there  was  a  strong  prejudice  existing  in  the  minds  of  many  against 
American  Saws,  which  it  was  difficult  to  combat.  It  required  great 
perseverance  to  introduce  these  **  new  goods "  into  the  market,  and 
unrivalled  skill  in  manufacturing  an  article  adapted  to  the  wants  of  the 
country  ;  but  Messrs.  Welch  «fe  Griffiths  succeeded  in  both,  and  proved 
thomselves  equal  to  the  task,  not  only  of  manufacturing  a  saw  that 
would  cut  through  the  hardest  oak  that  ever  grew,  but  of  overcoming 
what  was  then  the  still  more  formidable  obstacle  of  prejudice  against 
American  manufactures. 

From  1830  to  the  present  time,  a  period  of  thirty-seven  years,  this 
firm  have  been  steadily  progressing  and  extending  their  operations  ; 
and  there  are  now  very  few  first-class  mills,  in  the  United  States  and 
Canadas,  that  are  not  supplied  with  their  saws,  whose  reputation  has 
become  as  familiar  as  household  words. 

Among  the  many  valuable  improvements  introduced  in  the  processes 
of  saw  manufacturing,  by  Messrs.  Welch  &  Griffiths,  we  may  allude  to 
their  patent  machinery  for  grinding  both  surfaces  of  the  saw  at  one 
and  the  same  time,  and  of  which  they  are  the  sole  proprietors.     By 
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this  method,  they  are  enabled  to  grind  Circalar  Saws,  from  two  inches 
to  eighty-four,  with  the  greatest  accuracy  and  precision.  The  saws 
can  be  made  perfectly  even  in  thickness,  so  that  there  will  be  no  varia- 
tion in  any  part ;  or  can  be  gradually  increased  in  thinness,  from  the 
centre  of  the  saw  to  the  edge  of  same,  as  may  be  desired ;  and,  as 
there  are  no  thick  or  thin  spots  in  saws  ground  by  this  process,  the 
friction  on  the  surface  of  the  saw  is  uniform ;  .consequently,  it  will 
remain  stiff,  require  less  set  and  less  power,  will  saw  smooth,  save  lum- 
ber, and  not  be  liable  to  become  untrue. 

It  is  greatly  to  the  credit  of  this  firm  that,  though  they  have 
acquired  a  reputation  which  would  enable  them  readily  to  sell  an 
inferior  saw,  they  have  always  maintained  the  quality  of  their  pro- 
ducts fully  up  to  the  highest  standard. 


« ^1 


Chubbnck  ft  Sons'  Machine  Works, 

At  Roxbury,  are  by  no  means  remarkable  for  the  extent  or  peculiarity 
of  the  buildings,  which  consist  simply  of  a  two-story  frame  structure, 
ninety  by  thirty-five  feet,  with  a  boiler  shop  in  the  rear,  eighty  by  thirty 
feet.  These  are  well  filled,  in  fact  crowded,  with  such  tools  and  appli- 
ances as  are  ordinarily  found  in  machine  shops  employing  about  fifty 
hands  ;  but  neither  in  buildings  nor  in  tools  is  the  concern  more  than  a 
fair  repres^tative  of  many  similar  Works  in  New  England  and  in 
other  portions  of  the  country.  Nevertheless,  Chubbacks'  Works  are 
of  national  importance,  and  all  who  have  difficult  problems  to  solve 
in  mechanics,  regard  them  as  the  home  of  the  prophet,  the  Mecca  of 
America. 

The  founder  and  senior  member  of  this  firm  has  the  reputation  of 
being  one  of  the  most  skilful  machinists  of  which  our  country,  though 
fruitful  in  men  of  this  class,  can  boast.  He  felt  at  an  early  age  such 
an  irresistible  disposition  toward  the  mechanic  arts,  that,  it  is  said, 
when  a  mere  boy  he  walked  a  hundred  and  fifty  miles  to  obtain  a  situa- 
tion in  a  machine  shop.  After  much  disappointment  he  obtained 
entrance  into  the  shop  of  Mr.  Ellas  Strange,  of  Taunton,  where, 
though  not  regularly  instructed,  his  mechanical  talent  was  so  far  de- 
veloped that  in  little  more  than  a  year  he  was  intrusted  with  the 
repairing  of  the  machinery  of  a  cotton  mill  which  had  been  run  by 
Mr.  Bigelow,  of  Loom  notoriety. 

After  the  accomplishment  of  that  work,  being  only  nineteen  years  of 
age,  he  was  made  Superintendent  of  the  Machine  shop  of  the  Boston 
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Ironworks  Company  ;  and  afler  several  years'  service  there  he  was  for  a 
considerable  period  connected  with  the  repairing  and  ranning  of 
engines  on  the  Boston  and  Providence  Railroad. 

Having  now  become  too  decidedly  a  master  of  his  profession  to 
remain  an  employee,  he,  in  company  with  Mr.  J.  G.  Pratt,  opened  in 
1843  the  first  regular  Machine  Shop  in  Roxbury.  In  1847,  Mr.  Pratt 
was  succeeded  by  Mr.  B.  F.  Campbell,  establishing  the  firm  of  Chab- 
buck  &  Campbell. 

As  early  as  1844,  Mr.  Chubbuck  devised  the  form  of  engine  known 
as  the  "  Chubbuck  pattern,"  or  "  Gothic  pattern,"  of  which  large  num- 
bers arc  now  made  every  year  by  himself  and  others.  ^  He  also 
originated  a  now  form  of  Governor,  substituting  a  Fan  for  the  ordinary 
Ball  Governor,  which  has  been  applied  to  a  large  number  of  engines 
and  found  to  perform  the  offices  of  a  regulator  with  remarkable 
efficiency.  This  Governor  has  been  improved  upon  by  one  of  his  sons, 
who  in  1859  received  a  patent  for  his  invention.  After  the  dissolatioa 
of  the  firm  with  which  ho  was  connected,  Mr.  Chubbuck,  in  1859, 
erected  his  present  Works,  which  are  located  near  the  Boston  line  and 
near  Chickcring*s  mammoth  Piano  manufactory.  They  were  designed 
mainly  for  the  building  of  stationary  engines  and  boilers,  but  so  widely 
has  Mr.  Chubbuck's  fame  spread  as  a  skilful  mechanic,  that  they  are 
resorted  to  by  all  who  have  something  novel  in  machinery  to  constmet, 
and  at  times  are  a  complete  curiosity -shop.  Of  the  Engines  built  here, 
those  of  the  Boston  Belting  Company  and  Boston  Lead  Company,  of 
one  hundred  and  twenty  and  one  hundred  and  sixty  horse-power  ca- 
pacity, arc  among  the  largest;  and  much  of  the  machinery  of  both 
these  establishments  was  designed  as  well  as  constructed  by  him.  In 
the  day  when  the  plain  tubular  boiler,  invented  by  Mr.  James  Nason, 
was  not  thought  likely  to  come  into  general  use,  the  first  one  made  in 
the  vicinity  of  Boston  was  built  in  the  shop  of  Chubbuck  and  Camp- 
boll.  Though  the  constructing  of  Stationary  Engines  may  be  called 
the  prominent  item  in  the  business  done  at  Mr.  Chubbuck's  Works, 
his  usefulness  in  his  profession  is  not  to  be  measured  by  his  achieve- 
ments in  this  direction.  Under  the  head  of  "miscellaneous,"  his 
ingenuity  is  continually  serving  as  the  handmaiden  of  other  men^s 
purposes.  If  an  engine  become  mysteriously  inoperative,  or  perhaps 
broken  down,  Mr.  Chubbuck  is  the  man  who  is  relied  upon  as  a  final 
resort  to  rejuvenate  it ;  if  a  manufacturer  conceives  a  new  result  in  his 
business,  Mr.  Chubbuck  is  the  man  who  is  expected  to  adapt  it,  and 
invent  means  and  machinery  for  \is  accomplishment.  The  first  large 
and  important  Paper-Hangings  Printing  Machine  ever  made  in  the 
vicinity  of  Boston,  an  eight-color  machine,  was  made  and  largely  de* 
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rieed  by  him.  The  Rabber  machinery  in  use  has  had  the  benefit  of 
his  mechanical  genius.  Among  his  latest  inventions  is  a  new  Elevator, 
very  simple  and  efifective,  in  which  the  friction  of  a  wooden  roller  serves 
a  purpose  hitherto  accomplished  by  a  more  complicated  apparatus. 

Mr.  Cbubbuck's  sons,  who  are  associated  with  him  in  the  firm,  share 
their  father's  fondness  for  intricacies  in  machinery,  and  are  efficient 
coadjutors  in  the  busipess. 


^^•» ' 


The  Adams  Sugar  Refiiery, 

In  South  Boston,  is,  with  one  exception,  the  largest  in  the  United 
States,  And,  in  its  appointment  is  one  of  the  most  noteworthy  in  the 
world.  The  ground  on  which  it  is  built,  containing  about  ninety 
thousand  square  feet,  was  rescued  from  the  sea  by  the  enterprise  of 
Seth  Adams,  Esq.,  and,  though  the  offspring  of  individual  efifort,  the 
structure  resembles  in  vastness  and  solidity  those  erected  by  the  great 
corporations  at  Lowell  and  Lawrence. 

In  the  summer  of  1858  the  work  of  building  the  sea  wall  was  com- 
menced ;  twelve  thousand  piles  were  driven,  and  inside  the  sea  wall  a 
filling  of  five  thousand  squares  of  gravel  was  deposited,  over  which  a 
heavy  granite  foundation  was  laid.  On  this  the  superstructure  of 
brick  was  erected,  the  walls  being  three  feet  in  thickness  at  the  base 
and  ninety  feet  high,  requiring  the  enormous  quantity  of  five  millions 
five  hundred  thousand  brick — in  the  laying  of  which  were  used  forty 
cargoes  of  sand,  four  thousand  five  hundred  casks  of  lime,  and  fif- 
teen hundred  casks  of  cement.  The  main  building  is  one  hundred  and 
eighteen  feet  long  by  eighty  feet  deep,  and  nine  stories  in  height.  The 
floors,  which  are  either  of  iron,  stone,  or  brick,  are  supported  by  one 
hundred  and  sixty-two  large  iron  columns.  In  addition  to  the  main 
building,  there  is  a  storehouse  for  raw  Sugars  two  hundred  feet  long 
by  fifty  feet  deep;  also  a  storehouse,  five  stories  high,  for  Refined 
Sugar ;  a  charcoal  house,  one  hundred  and  thirty  by  forty-eight  feet, 
with  a  chimney  one  hundred  and  twenty  feet  high  ;  a  detached  boiler 
house,  sixty-four  by  fifty-four  feet,  with  a  chimney  one  hundred  and 
twenty  feet  in  height;  and  several  other  buildings  of  various  sizes  for 
purposes  incidental  to  the  establishment. 

The  main  building  is  divided  by  a  brick  wall  into  two  separate  de- 
partments, the  first  division,  which  is  eighty-six  by  fifty-six  feet,  being 
devoted  exclusively  to  the  Sugar  after  it  leaves  the  pans.  The  Raw 
Sugar  is  first  melted,  then  conveyed  by  pipes  into  the  upper  story, 
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where  it  is  boiled  to  a  certain  degree,  then  passed  throagh  the  ¥811001 
filters  and  finally  received  into  the  large  vacaum  pans,  where  tJM 
syrup  is  boiled  to  a  granulating  point,  then  drawn  off  into  moalds  and 
distributed  over  the  different  floors.  These  floors  are  of  iron,  made  ia 
the  form  of  gutters,  over  which  the  moulds  are  placed  to  drip,  the 
syrup  running  from  them  being  conducted  by  pipes  into  tanks  in  the 
lower  story.  This  arrangement  is  peculiar  to  the  Adams  Refinery, 
and  dispenses  with  the  tedious  method  used  elsewhere  of  placing  pots 
under  the  moulds. 

The  other  division  of  the  main  building,  which  is  eighty  by  twenty- 
four  feet,  contains  all  the  apparatus  pertaining  to  the  first  boiling  and  fil- 
tering, including  thirty-six  filters,  each  twenty-four  feet  high  and  four  feet 
in  diameter,  and  each  requiring  ten  thousand  pounds  bone  coal  to  fillit 
In  the  upper  story  are  eleven  "  blow-ups,''  in  which  the  Sugar  under- 
goes the  process  of  clarification.  The  charcoal  house  is  in  the  rear  of 
the  floor  containing  the  filters,  and  is  provided  with  every  convenience 
for  fermenting,  making,  and  burning  the  char. 

The  capacity  of  this  Refinery  is  seventy  tons  of  Raw  Sugar  per  day, 
which  will  produce  of  Refined  Sugar  about  five  hundred  barrels. 

Seth  Adams,  the  projector  of  this  Refinery,  \s  one  of  the  remarkably 
enterprising  and  successful  self-made  men  of  New  England,  whose 
biography  is  well  worthy  of  record.  He  was  intimately  identified  with 
the  invention  and  introduction  of  the  Adams  Printing  Press,  one  of 
the  most  valuable  contributions  which  genius  has  made  to  the  progress 
of  printing  in  America.  Ho  is  himself  an  inventor,  and  has  received 
four  patents  for  improvements  in  Printing  Presses,  Ship  Windlasses, 
and  Steam  Valves.  Born  in  Rochester,  New  Hampshire,  in  1807,  and 
while  a  boy  left  fatherless  and  poor,  he  was  early  apprenticed  to  learn 
the  cabinet-maker's  trade.  After  he  had  attained  his  majority  he 
removed  to  Boston,  and  worked  for  more  than  a  year  as  pattern-maker 
in  a  machine  shop,  where,  by  close  observation,  he  acquired  sufiicient 
knowledge  of  the  principles  of  mechanics  to  justify  him  in  investing 
his  earnings — a  few  hundred  dollars — in  the  machinery  business ;  and 
in  1831  he  commenced  for  himself.  In  1833  he  became  interested  in 
the  printing  press  which  his  brother  Isaac  had  invented,  and  which 
was  then  being  manufactured  by  two  different  concerns,  whoso  interests 
he  subsequently  purchased.  In  1836,  after  his  brother  had  invented 
his  famous  power-press,  he  erected  a  new  machine  shop  and  embarked 
largely  in  manufacturing  these  presses,  paying  the  inventor  a  royalty 
on  each  one  made.  Not  long  afterward  the  interests  of  the  two 
brothers  became  united,  establishing  the  firm  of  I.  &  S.  Adams,  which 
continued  until  1856,  and  proved  a  remarkably  fortunate  and  pecuniarily 
profitable  copartnership. 
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In  1849,  in  consequence  of  the  failure  of  a  firm  of  sugar  refiners 
who  were  indebted  to  him  for  machinery  and  cash  advances,  it  became 
necessary  for  Mr.  Adams  to  purchase  the  property  in  order  to  secure 
himself  from  loss.  This  led  to  his  embarking  in  the  Refining  of  Sugar; 
and  though  he  had  no  previous  acquaintance  with  the  details  of  the 
business,  he  by  study  and  application  soon  acquired  information  that 
enabled  him  to  produce  Sugars  that  for  quality  ranked  in  the  market 
scarcely  second  to  any.  In  1858  the  old  Refinery  was  destroyed  by 
fire,  and  in  the  same  year  he  commenced  building  the  great  Works 
which  have  been  described,  and  which  were  ready  for  operations  in  1859. 

Mr.  Adams  has  been  a  member  of  the  city  councils,  and  board  of  Direc- 
tors of  public  works,  of  Boston,  and  is  distinguished  for  his  interest  in 
whatever  concerns  the  welfare  of  his  fellow-citizens.  Some  years  ago 
the  Bowdoin  College,  in  Maine,  conferred  upon  him  the  honorary  degree 
of  Master  of  Arts,  and  recently  he  has  given  a  considerable  sum  to 
enable  them  to  enlarge  their  buildings.  Though  afflicted  for  many  years 
with  impaired  health,  he  has  accumulated  by  industry  and  foresight  a 
fortune  of  more  than  a  million  of  dollars. 


J.  £.  Bigelow*8  Paper  Hangings  Mann£Ekctory, 

Is  the  largest  establishment  of  the  kind  in  New  England,  and,  with  one 
or  two  exceptions  perhaps,  the  largest  in  the  United  States.  The  main 
building  is  one  hundred  and  sixty  feet  long,  four  stories  in  height,  and 
of  various  widths,  from  forty  to  eighty  feet.  The  Hand  Printing  De- 
partment occupies  a  separate  building  one  hundred  and  fifty  by  fifty- 
eight  feet,  and  there  are  also  extensive  frame  buildings,  and  a  stone 
storehouse  fifty  by  thirty-five  feet.  The  entire  establishment  has  an 
area  of  nearly  two  acres  of  floor  room,  and  gives  employment  to  over 
two  hundred  operatives. 

Mr.  Bigelow's  connection  with  the  Wall  Paper  manufacture  ante- 
dates the  modern  application  of  machinery  in  the  various  processes, 
which  has  so  cheapened  the  product  that  it  is  now  possible  for  the 
humblest  citizen  to  ornament  his  dwelling  as  handsomely,  and  with  the 
moiety  of  the  .cost,  as  a  nobl  man  was  able  to  do  two  hundred  years 
ago.  When  Mr.  Bigelow  embarked  in  the  business,  in  1841,  all  the 
wall  paper  produced  was  made  by  what  is  called  the  hand  process, 
which  was  the  only  one  known.  In  1843,  he  introduced  and  perfected 
machines  for  printing  two  colors,  and,  in  1853,  got  up — what  is  be- 
lieved to  have  been — the  first  successful  machine  in  this  country  for 
printing  six  or  more  colors  at  one  operation.    Since  that  time  machines 
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havo  bcon  introduced — on  the  aame  prioc!ple-«to  print  twenty  colon. 
'WMth  the  introduction  of  niacbines  for  printing  came  the  neoeasitj  oft 
prucoHH  for  continuous  hanging  up  of  the  paper  and  rapidlj  drying  the 
colors.     The  quick  working  of  the  printing  machine  baring  outstripped 
the   more   primitive  method  of  hanging  up  the  paper  by  band,  and 
dryiufr  it  simply  by  the  atmosphere,  it  became  necessary  to  introdnce 
a  more  expeditious  means  of  drying  that  should  compete  with  the 
printing  machines,  and  thus  keep  them  in  constant  operation  withoat 
iucn?asing — to  any  great  extent — the  territory  of  the  factory,  and  this 
Mr.  Bip:elo\v  accomplished  by  introducing  a  series  of  air  cbambers— 
hcAted  by  steam  pipes — for  the  paper  to  pass  through.     This  arrange* 
nient — with  the  invention  of  machinery  for  taking  the  paper  fh>mthe 
machines  through  these  hot  air  chambers  as  fast  as  it  could  be  printed, 
consummated  a  new  era  in  the  manufacture  of  Paper  Hangings,  and 
has  been  the  direct  means  of  reducing  the  prices  to  the  present  low 
rates,  which  are  within  the  means  of  all  classes,  and,  at  the  same  time, 
making  this  one  of  the  staple  products  of  the  country.     Printing  paper 
by  the  hand  process — as  it  was  done  twenty-six  years  ag^o— -was  along, 
slow,  and  expensive  method  ;  for,  in  the  same  space  of  time,  and  with 
the  snnie  number  of  operatives  that  could  print  one  thousand  rolls^ 
twenty  tliousund  rolls  can  now  be  produced  by  the  new  mechanical 
method,  and  in  style,  finish,  and  color,  the  goods  now  made  are  reiy 
superior.     Only  a  few  years  prior,  the  paper  was  made  in  sheets,  about 
thirty  inohes  long,  and  pasted  together  before  printing,  but  for  the  last 
thirty  years  it  has  been  made  in  bundles  containing  from  one  thousand 
to  two  thousand  yards.     Twenty-five  years  ago  it  was  quite  a  matter 
of  conjecture  whether  this  branch  of  manufacture  could  be  made  a 
staple  and  self-sustaining  one  in  this  country ;  our  markets — ^up  to 
about  that  time — having  been  supplied  almost  entirely  by  importations 
of  French  and  English  Paper  Hangings.     The  manufactories  in  this 
country  were  then  in  their  infancy,  with  small  resources  and  with  so 
little  encouragement  that,  out  of  about  twenty  persons  and  firms  who 
were  then  engaged  in  this  business  in  the  New  England  States,  Hr. 
Higelow  is  the  only  representative  manufacturer  in  those   States  at 
pres(»nt. 

Mr.  IVigelow  is  also  connected  with  the  firm  of  J.  R.  Bigelow, 
II  ay  den  Si  Co.,  Boston,  and  all  the  goods  made  at  his  Victory  are  sold 
at  their  warerooms. 
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The  Boston  Bubber  Shoe  Company— E.  S.  Converse,  Treasurer, 

Is  one  of  eight  incorporated  companies,  in  the  United  States,  that  are 
engaged  in  the  manufacture  of  Rubber  Boots  and  Shoes. 

The  manufactifre  of  Water-proof  Shoes  from  India  Rubber  was,  in 
the  beginning,  like  most  infant  enterprises,  attended  with  many  diffi- 
culties. It  is  true  that  India  Rubber,  or  Caoutchouc,  was  used  by  the 
natives  of  the  tropics,  for  a  variety  of  purposes,  long  before  its  qualities 
were  known  to  Europeans.  It  was  moulded  into  water-proof  boots, 
rough  and  uncouth,  indeed,  in  appearance,  and  with  fragments  of  the 
clay  model  often  adhering  to  the  inner  surface ;  willow  baskets  were 
smeared  with  the  gum,  rendering  them  capable  of  holding  water ;  it 
was  shaped  into  flambeaux,  which  enabled  the  natives  to  thread  the 
narrow  foot-paths  of  their  forests  in  the  night,  to  light  up  their  rustic 
villages,  and  to  reveal  to  the  fisherman  his  finny  prey.  But  the  projectors 
er  pioneers  in  the  manufacture  in  the  United  States  aimed  at  producing 
something  very  different  from  the  clumsy  and  unmanageable  affairs, 
imported  from  Para  in  1823,  which  softened  in  summer,  and,  whenever 
brought  from  the  closet  for  use  in  the  winter,  required  a  preliminary 
process  of  warming,  to  overcome  their  iron-like  rigidity.  They  aimed 
at  an  article  which  should  commend  itself  for  all  of  the  useful,  and 
none  of  the  objectionable,  qualities  of  the  Para  shoe ;  which  should  be 
not  only  water-proof,  but  shapely  in  form  and  beautiful  in  finish ; 
though  they  probably  did  not  foresee  the  late  improvement  which  com- 
bines with  these  the  qualities  of  ventilation  and  warmth. 

With  every  step  of  progress,  fresh  difficulties  seemed  to  arise ;  and 
every  difficulty  overcome,  simpler  methods  of  accomplishing  the  same 
result  were  discovered.  Thousands  of  dollars  were  expended  in  experi- 
menting with  costly  chemicals,  to  produce  a  result  which  could  have  been 
attained  with  cheaper  materials,  and  by  a  simpler  process.  Machinists 
invented  devices  and  obtained  patents,  which  succeeding  inventions 
rendered  useless.  Costly  machines  were  constructed,  to'  accomplish  a 
definite  purpose,  or  overcome  a  special  difficulty:  of  this  nature  was 
the  "  Friction  Machine,"  the  joint  invention  of  Francis  D.  Hay  ward 
and  John  C.  Bickford ;  a  machine,  we  may  remark,  which  has  never 
been  superseded,  and  which  every  Company,  that  uses  coated  cloth, 
finds  indispensable  ;  the  "  Heel  Machine,"  by  Daniel  Hayward,  for  the 
manufacture  of  solid  heels,  curing  them  under  a  pressure  of  many  tons ; 
the  "  Burring  Machine,"  which  roughens  the  concave  upper  portion  of 
the  heel,  so  that  the  cement  may  be  more  efficacious  in  attaching  it  to  the 
sole ;  the  **  Rough-soling  Machine,"  the  invention  of  Christopher  Meyer, 
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Esq.,  of  New  Brunswick,  N.  J.,  which  diamonds  the  bottoms  of  the 
soles,  and  stamps  them  in  relief  with  the  device  of  the  manufactarer. 

From  obstacles  incidental  to  the  starting  of  any  branch  of  manu- 
facturing by  processes  not  well  understood,  the  organization  which  was 
superseded  by  the  Boston  Rubber  Shoe  Company,  failed  to  be  remunera- 
tive to  the  Stockholders.  A  few  of  them,  howevef,  having  faith  in 
their  final  success,  purchased  the  stock  from  those  holders  who  were 
wiUing  to  part  with  it,  procured  an  increase  of  capital,  by  Act  of  the 
Legislature  of  Massachusetts,  reorganized,  and  determined  to  conduct 
the  business  of  the  Corporation  by  more  direct  and  responsible  ageota. 
As  a  means  to  that  end,  they  induced  Mr.  E.  S.  Converse  to  relinquish 
his  other  business,  and  devote  his  entire  attention  to  the  management 
of  the  affairs  of  the  Company,  as  Buying  and  Selling  Agent,  and  as 
Treasurer.  Such  confidence  was  placed  in  his  ability,  that  almost 
unlimited  power  was  given  him,  and  the  result  vindicated  the  wisdom 
and  propriety  of  their  course.  The  **  Boston''  goods  began  to  have  a 
good  reputation  in  the  market,  and  to  compete  successfully  with  those 
of  longer-established  factories.  The  dark  days  of  185T,  which  involved 
so  many  business  firms  of  repute  in  insolvency,  obscured,  for  a  time, 
the  risiug  Company ;  and,  to  add  to  their  embarrassment,  the  price  of 
raw  material  advanced  enormously ;  but  the  temptation  to  tide  over, 
by  the  use  of  inferior  rubber,  was  withstood  ;  the  financial  ability  and 
resources  of  their  Treasurer  carried  the  Corporation  safely  through  the 
crisis,  and  it  came  out  of  the  trial  with  an  established  credit,  and  a 
manufacturing  reputation  second  to  none.  For  the  first  time  in  its 
history,  dividends  were  paid  to  Stockholders. 

During  the  war,  the  demand  thereby  occasioned  for  blankets,  ponchos, 
rubber  overcoats,  haversacks,  tents,  etc.,  was  so  great,  that  the  induce- 
ment to  Companies,  which  were  already  in  possession  of  the  requisite 
machinery,  to  manufacture  such  articles,  was  strong.  Moreover,  the 
labor,  in  comparison  with  that  expended  in  producing  boots  and  shoes, 
was  light,  and  the  profits  large  ;  while  the  trade  in  shoes  was  much  cur- 
tailed, and  the  business  greatly  unsettled  by  the  war,  from  constant 
changes  in  houses  in  the  West  and  elsewhere.  The  Union  Rubber  Co. 
of  New  York,  however,  had  obtained  from  Mr.  Goodyear  the  exclusive 
right  to  use  his  process  in  the  manufacture  of  Clothing.  Some  manu- 
facturers attempted  to  ignore  this  fact,  and  proceeded  to  contract  with 
the  Government  to  furnish  supplies  of  the  articles  named.  Apparent'y 
successful  in  evading  the  many  legal  decisions  which  had  established 
the  validity  of  the  **  Goodyear  Patent,"  and  the  consequent  right  of  Mr. 
Goodyear  to  dispose  of  it  as  seemed  most  proper,  it  was  not  until 
payment  was  expected  on  account  of  the  contracts  that  the  infringing 
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parties  found  that  there  was  a  serious  obstacle  in  their  path.  The 
Union  Rubber  Company  had  quietly  estopped  all  payments  on  such 
contracts,  unless  the  parties  furnishing  such  supplies  could  produce  a 
written  permit  or  order  from  them.  The  only  course  that  remained 
was  to  attempt  some  compromise  with  the  Company  whose  rights  had 
been  invaded,  which  could  usually  be  effected  upon  terms  not  unreason- 
able, in  view  of  the  circumstances.  The  managers  of  the  Beston 
Rubber  Shoe  Company  regarded  the  matter,  in  the  outset,  from  a 
different  standpoint.  They  at  once  conceded  the  justice  as  well  as 
legal  right  of  the  Union  Company  to  the  exclusive  control  of  such 
manufactures,  but  signified  their  desire  to  be  remembered,  in  case  that 
Company  should  obtain  contracts  for,  or  Government  should  require 
larger  supplies,  in  a  given  time,  than  they  could  furnish.  This  honor- 
able procedure  was  met  in  a  similar  spirit  by  the  managers  of  the  Union 
Company,  and  thousands  of  blankets  were  manufactured  at  the  works 
of  the  Boston  Company,  few  of  which  failed  to  pass  the  rigid  inspection 
of  the  United  States  officials. 

Upon  the  conclusion  of  the  war,  the  legitimate  business  of  the 
Corporation  was  resumed.  The  works  were  enlarged  by  the  erection 
of  two  buildings  of  brick  and  granite,  and  several  improvements  were 
introduced  in  the  processes  of  manufacturing  Boots  and  Shoes.  The 
improved  boots,  designed  especially  for  use  in  the  newly-discovered 
mining  territories,  were  in  greater  demand  than  they  could  be  produced. 
The  high  prices  of  leather  boots  and  shoes  rendered  the  cheaper  rubber 
no  longer,  as  formerly,  a  luxury,  but  a  necessity ;  and  they  are  now 
largely  used  by  a  class  of  people  whose  scanty  earnings  •  compel  them 
to  practise  the  strictest  economy. 

The  goods  of  the  Boston  Rubber  Shoe  Company  having,  for  a  long 
period,  bad  a  reputation  equal  to  the  best  in  the  American  hiarket,  this 
Company  shared  in  the  general  prosperity,  and  the  Stockholders  are 
being  rewarded  for  their  confidence  in  the  managers  whom  they 
selected. 

As  we  have  stated,  there  are  but  eight  incorporated  companies,  in 
the  United  States,  engaged  in  the  manufacture  of  Rubber  Shoes ;  but 
these  have  such  facilities  for  manufacturing,  that  they  could,  at  any 
time,  overstock  the  market,  and  the  competition  between  them  prevents 
the  consumer  from  being  charged  an  exorbitant  price.  The  day  for 
large  profits  in  this  manufacture  has,  contrary  to  current  opinion, 
passed  by,  and  the  monopoly  that  is  said  to  exist  in  this  branch  is,  in 
effect,  only  nominal. 
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The  Downer  Kerosene  Oil  Company— Samuel  Dowaer»  Preiid«^ 

Is  notable  for  the  extent  of  its  Works  in  South  Boston,  and  at  Cony, 
Pennsylvania ;  and  especially  for  the  fact,  that  its  products  were  the 
first  that  became  extensively  known  to  the  public,  and  performed  » 
important  part  in  popularizing  Coal  Oil  as  an  illuminator.  A  brirf 
history  of  the  introduction  of  this  remarkable  material  may  not  be  ia* 
appropriate  in  this  connection. 

As  early  as  1850,  a  Mr.  Luther  Atwood,  a  natural  chemist^  and  self* 
educated,  and  then  in  the  employ  of  the  late  Dr.  Samuel  R.  Philbrick, 
discovered  a  lubricating  principle  in  the  coal  tars  of  the  gas-housai, 
for  which  he  obtained  a  patent,  under  the  name  of  Coup  OiL  Uke 
many  other  new  discoveries,  although  possessing  merit  as  a  labri- 
cator,  it  was  only  partially  successful,  and  large  sums  of  money  wen 
lost  in  the  costly  efforts  made  to  bring  it  to  perfection.  After  the 
failure  of  these  efforts,  the  parties  in  interest  next  proceeded  to  the 
inanufacturo  of  the  osphaltum  of  the  celebrated  Pitch  Lake,  in  the 
Island  of  Trinidad  ;  and  although  that  article  had  very  decided  merit, 
still,  from  the  un healthiness  of  the  climate,  and  other  difficulties,  the 
project  was  abandoned,  and  with  great  pecuniary  loss.  It  was  at  this 
time,  1857,  that  Messrs.  Luther  Atwood  and  Joshua  Merrill,  who  were 
at  that  time  engaged  in  the  erection  of  a  Coal  Oil  Factory  at  Glasgotr, 
in  Scotland,  had  their  attention  turned  to  the  light  oils  of  coal  as  an 
illuminator.  Mr.  James  Young,  of  Bathgate,  Scotland,  had  in  1850 
obtained  a  patent  for  their  manufacture  from  coal,  but  his  attention  had 
bocn  principally  directed  to  their  heavy  ends  as  a  lubricator,  and  for 
its  paruiVnic.  The  light  ends  as  an  illuminator  had  been  offered  for 
Kulo  hot  h  in  Europe  and  America,  but  they  were  of  such  an  ordinan' 
iipp<Miran(*e,  and  had  such  an  intolerable  odor,  as  to  prevent  their  use 
in  farniliiKS.  It  was  at  that  time,  and  in  Scotland,  that  Mr.  Atwood 
purilitMl  those  oils  light  and  sweet,  and  they  were  the  first  ever  so 
purilitMi  that  were  ofTored  to  the  public.  Their  success  was  immediate, 
and  thiMr  oxtaiiHion  all  over  the  world  very  rapid.  These  experiments 
I  in  tho  hydro  carbons  of  the  coal  series  had  now  been  continued  for 
ov<*r  liv(t  yiMirn ;  their  manufacture  then  was  intricate  and  dangerous, 
iiutl  acronipanied  with  severe  destruction  of  machinery,  and  loss  by 
tViMpHMit  conllagrations  ;  and  with  the  exception  of  the  IBoston  Works 
of  Mr.  Downer,  all  had  In^en  abandoned  from  these  causes.  Illumination 
hud  hocaiue  the  principal  idea,  and  lubrication  and  paraffino  secondary; 
but  urt  the  whole  manufacture  was  entirely  new,  with  no  help  from 
tiookn  or  oxpurience,  the  task  of  creating  works  to   meet  the  now 
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fmpid  call,  snd  tbe  selection  of  mjiterial  to  mmke  it  from,  called  into 
exernse  all  the  mental  and  physical  powers  of  those  engaged  in  it, 
as  h  was  foond  that  those  bitumens  which  were  the  best  adapted  for 
lBbfi«^noo  were  the  most  unsnitable  for  illnmination ;  and  only  after 
■ach  research  and  experiment,  it  was  discovered  that  the  Albert  min- 
eral of  New  Bmnswick,  the  Boghead  shale  or  coal  of  Scotland,  and 
tbe  Brackenridge  cannel  of  Kentucky,  were  the  most  desirable. 

Immediately  after  the  return  of  the  projectors  from  Scotland,  Mr. 
Downer  commenced  his  present  works  at  Boston,  which  were  put 
onder  tbe  superintendence  of  Mr.  Joshua  Merrill.  The  process  of  refin- 
ing, then  a  secret,  was  also  imparted  to  the  New  York  Kerosene  Oil  Co., 
of  New  York,  for  a  royalty,  and  Mr.  Lutber  Atwood  took  charge  of 
clieir  Works.  In  the  following  year  the  Portland  Kerosene  Oil  Works 
were  built,  under  the  direction  of  Dr.  Philbrick  and  Mr.  William  At- 
wood (who.  with  very  much  impaired  health,  had  just  returned  from 
their  expedition  to  Trinidad),  and  these  three  factories,  after  expend- 
ing neariy  a  million  of  dollars  on  their  works,  supplied  the  community 
with  orer  a  million  of  gallons  of  Illuminating  Oil  duriug  the  second 
jear  of  their  existence,  without  being  able  to  supply  tbe  demand  of 
the  public. 

In  1861,  tbe  discovery  of  the  flowing  wells  of  Oil  Creek,  Pennsyl- 
Tania,  was  made.     The  first  one  was  struck  in  the  early  summer  of 
that  year;  and  within  four  months  later,  the  production  was  eight 
thousand  barrels  per  day,  of  which  the  larger  part  was  suffered  to  flow 
into  the  creek,  with  but  little  effort  to  save  it,  as  there  was  then  no 
market  for  it.     The  price  fell  to  the  nominal  one  of  twenty  to  forty 
cents  per  barrel.    The  region  was  then  secluded,  and  but  little  visited — 
with  poor,  and  much  of  the  time  impassable  roads — and  covered  with  a 
dense  forest,  interspersed  with  small  and  poorly*  cultivated  farms.     It 
was  under  these  circumstances  that  Mr.  Downer  felt  the  necessity 
of  again   attempting  another  enterprise.     At  firat  it  was  proposed 
only  to  work  tbe  middle  portions  of  tbo  product,  using  tbe  first  and 
last  ends  for  fuel,  or  flinging  them  away ;  and  Works  near  the  wells 
were  deemed  essential,  or  almost  absolutely  necessary.     He  purchaii^d 
a  farm  at  the  then  terminus  of  the  Atlantic  and  Great  Weaiera  Kail- 
road,  and  on  which  and  the  surrounding  hills  the  pnm^r&l  V.r^i*.  zjti 
barely  been  disturbed  ;   and  hero,  under  the  superi&i^Ld<rz:i'>&  -:'  M' 
William  H.  L.  Smith,  then  of  Boston,  but  now  Mayor  of  tL*  !«▼  -"  ' 
of  Corry,  was  commenced,  early  in  the  autumn  of  1^<l.  :ii«:T  >.>-?»tr 
extensive  Works.     The  mechanics  were  all  bPDcrL:  »  'i  ^♦^'^    •" '^ 
Boston,  and  they  immediately  commenced  clearliir  •i'^  '*r^^»   ""' "    t< 
temporary  buildings  for  the  workmen,  laying  :»a:  fc  vrlt-t  t*"**    •».  ..  >r»: 
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a  machine  shop  and  sawing  and  planing  mill,  and  the  Oil  Works  (which 
hj  the  winter  of  1862-3  were  sufficiently  advanced  to  manufacture 
Oil),  and  substantial  framed  houses  ready  for  the  workmen,  who,  with 
their  families,  numbered  a  population  of  five  hundred  people.  This 
was  accomplished  only  at  the  expense  of  much  hard  labor  and  discom- 
fort, for  the  forest  was  very  dense  and  heavy,  and  much  of  the  soil  a 
stiff  clay,  which  required  extensive  surface-drainage  to  build  the  roads 
and  carry  off  the  surface-water  of  the  rains,  and  the  numerous  rivulets 
from  the  neighboring  hills ;  but  at  the  elevation  of  fifteen  hundred  feet 
above  tide-water,  the  climate  was  clear  and  bracing,  and  proved  very 
healthy.  Since  the  beginning  of  the  enterprise,  the  increase  of  popu- 
lation has  been  constant,  and  now  the  city  of  Gorry  contains  about 
seven  thousand  inhabitants,  and  is  the  seat  of  many  muiiufacturing 
establishments  of  various  kinds.  It  is  the  junction  of  four  railroada— 
the  Atlantic  and  Great  Western,  the  Philadelphia  and  Erie,  Buffalo 
and  Oil  Creek  Cross  cut  Railways  ;  and  it  is  the  great  northern  outlet 
of  the  Oil  Region  of  Western  Pennsylvania. 

The  rapid  extension  of  the  oil  product  is  one  of  the  marvels  of  the 
present  century.  Though  only  ten  years  have  elapsed  since  its  success 
as  an  illuminator  has  been  established,  its  annual  production  fs  now 
ten  times  larger  than  that  of  the  whale  fishery  when  in  its  zenith  it 
employed  between  seven  and  eight  hundred  vessels.  It  is  a  prominent 
article  of  export  to  almost  every  part  of  the  European  continent ;  from 
three  to  four  hundred  manufacturing  establishments,  some  of  them  of 
great  magnitude,  are  employed  in  its  production  and  purification,  and 
towns,  and  even  cities,  are  the  outgrowth  of  its  discovery. 

The  Works  of  the  Downer  Kerosene  Oil  Company  are  all  built  of 
brick,  in  the  most  substantial  manner,  and  fire  proof,  and  in  both  places 
cover  about  seven  acres  of  ground.  They  consume  nearly  four  millions 
of  gallons  of  crude  petroleum  annually,  and  produce  an  article  that 
has  no  superior  for  its  entire  safety,  the  brilliancy  of  its  light,  and  the 
perfection  of  its  purification.  It  has  been  the  constant  aim  of  Mr. 
Downer,  and  those  associated  with  him,  to  maintain  the  excellence  of 
their  products,  without  regard  to  the  expense  necessary  to  accomplish 
it,  and  they  have  been  rewarded  by  the  reputation  which  their  brand 
has  obtained  in  all  markets.  Their  Works  in  Boston  have  been  con- 
tinued in  active  operation  through  all  the  vicissitudes,  and  rapid,  and 
at  times  disastrous  fluctuations  incidental  to  the  new  business,  and  with 
the  branch  in  Corry,  which  is  a  Refinery  as  well  as  a  place  of  deposit, 
are  together  accomplishing  the  object  of  their  erection  in  supplying 
consumers  with  an  illuminator  safe,  cheap,  and  brilliant. 
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MANUFACTURES   OF  LOWELL. 

Lowell,  twenty-six  miles  northwest  of  Boston,  has  been  called,  not 
inappropriately,  the  "  Manchester  of  America/'  The  history  of  the 
fifst  purchases  made  here  in  1821,  with  a  view  to  the  establishment  of 
manufactories,  has  already  been  alluded  to  in  this  work.  In  January, 
1806,  the  city  contained  a  population  of  36,876  persons,  22  churches, 
45  school-houses,  5,324  dwellings,  1  Banks,  with  an  aggregate  capital 
of  $2,350,000,  besides  4  Savings  Banks  having  an  aggregate  deposit  of 
$4,000,000.  The  distinguishing  characteristic  of  the  city,  however,  is 
its  immense  Cotton  and  Woolen  Mills,  which  consume,  weekly,  over 
800,000  pounds  of  Cotton,  and  nearly  100,000  pounds  of  Wool. 

The  Merrimack  Manufacturing  Company,  which  commenced  ope- 
rations in  1823,  has  six  Mills  and  a  Print  works,  a  capital  stock  of 
$2,500,000,  runs  88,960  spindles,  2,313  looms,  employs  1,500  females 
and  G20  males,  and  produces  450,000  yards  of  Prints  per  week.  This 
company  has  been  especially  successful  in  the  selection  of  their  patterns, 
which  are  distinguished  for  neatness,  comparing,  in  all  respects,  favor- 
ably with  the  best  made  in  England.  John  C.  Palfrey  is  Agent  of  the 
Company,  and  Henry  Burrows  is  Superintendent  of  the  Print  Works. 

The  Hamilton  Manufacturing  Company,  commenced  in  1825,  has 
5  Mills  and  a  Print  Works,  a  capital  of  $1,200,000,  runs  51,268  spin- 
dles, 1,348  looms,  and,  in  1861,  employed  850  females,  425  males,  and 
produces  weekly  235,000  yards  of  Prints,  Flannels,  Ticks,  Sheetings 
and  Shirtings.  The  Prints  are  all  madders,  in  from  one  to  six  colors, 
and  the  weekly  produce  is  about  120,000  yards.  0.  H.  Moulton  is 
Agent  of  the  Company,  and  William  Harley  Superintendent  of  the 
Print  Works. 

The  Lowell  Manufacturing  Company  has  a  capiClal  of  $2,000,000, 
runs  12,500  Worsted  and  Wool  spindles,  2,816  Cotton  spindles,  258 
power  Carpet  looms,  114  other  looms,  employs  1,000  females  and  450 
males,  and  produces  weekly  35,000  yards  Carpets,  13,000  yards  Sheet- 
ings, and  4,500  yards  Stuff  goods.  The  Carpets  consist  of  two  and 
three-ply  ingrain,  and  are  excellent  fabrics  of  their  class,  both  as  respects 
make  and  permanence  of  dye.     Samuel  Fay  is  Agent  of  this  Company. 

The  Middlesex  Company  has  4  Mills  and  3  Dye  Houses,  employs 
a  capital  of  $150,000,  runs  16,400  spindles,  250  Broadcloth  looms,  and 
50  narrow,  employs  320  females,  452  males,  and  produces  weekly 
11,500  Shawls,  besides  Broadcloth,  Doeskins,  Cassimeres,  etc.  This 
Company  uses  annually  1,000,000  teasels,  1,300,000  poands  of  fine 
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wool,  nml  1S,000  pounds  of  glue.     Oliver  H.  Perry  is  Agent  of  the 
Company. 

The  Lawrence  Manufacturinq  Compant  has  5  Mills,  a  capital  of 
$l,r)00,000,  runs  <)0,432  Hpindles,  1,564  looms,  employs  1,300  females, 
350  males,  and  produces  weekly  280,000  yards  of  Drillings,  Printiiig 
Cloths,  Shcetiugs  aud  Shirtings,  and  6,000  dozen  Hosiery.  William 
F.  Salmon  is  Agent  of  the  Company. 
The  other  Cotton  Mills  are  as  follows  : — 

The  Appleton  Company — 3  Mills;  capital,  $600,000;  spindles, 
20,008;  looms,  717;  females  employed,  400;  males,  120;  weekly 
product,  130,000  yards  Sheetings  and  Shirtings,  Nos.  14  and  20. 
Geori^e  Motley  has  been  Agent  of  the  Company  since  1831.  "■■  - 
The  Suffolk  Manufacturing  Company — 2  Mills;  capital,  $600,000; 
spindles,  21,986  ;  looms,  892  ;  females  employed,  625 ;  males,  275  ;  week- 
ly product,  125,000  yards  Cotton,  and  7,500  yards  Woollen  goods.  John 
Wright  has  been  Agent  of  the  Company  since  1842. 

The  Tremont  Mills— 2  Mills;  capital,  $600,000;  spindles,  25,960; 
looms,  830;    females  employed,   608;    males,  272;    weekly   prodact, 
j  125,000  yards  Cotton,  aud  8,000  yards  Woollen  goods.     Charles  P. 

Battles,  Agent. 

The  BooTT  Cotton  Mills— 5  Mills;  capital,  $1,200,000;  spindles, 
'  71,324;  looms,  1,878;  females  employed,  1,020;  males,  200 ;  weekl} 

product,  350,000  yards  Drillings,  No.  14,  Sheetings,  Shirtings,  and 
Print  Cloths.     William  A.  Burke,  Agent. 

The  Massachusetts  Cotton  Mills — 6  Mills;  capital,  $1,800,000; 
spindles,  02,928  ;  looms,  1.S87  ;  females  employed,  1,300;  luales,  400; 
weekly  product  in  1867,  540,000  yards  of  Sheetings,  Shirtings  and 
Drillings,  No.  12  to  22.  Frank  F.  Battles  has  been  the  Agent  of  the 
Company  since  1S56. 

The   LowKLii  Bleaghery  has   a  capital   of  $300,000,  employs  4C 
females   and   360   males,   and    dyes    15,000,000  yards,  and    bleachef 
S  8,000,000  pounds  per  annum.     Frank  P.  Appleton,  Agent. 

J  The  Lowell  Machine  Shop  has  4  shops,  a  smithy  and  foundry,  em- 

ploys 900  njeri,  and  produces  Cotton  Machinery,  Paper  Machinery 
Locomotives,  Machinists'  Tools  and  Mill  Work.  Andrew  Moodir  hai 
been  Agent  of  the  Company  since  1862. 

The  average  wages  of  the  females,  employed  in  the  mills  at  Lowell 
I  was,  in  1867,  $3.60  per  week,  clear  of  board  ;  and  of  the  males,  $1.2( 

1  to  $2.00  per  day,  clear  of  board.     The  medium  produce  of  a  loom  of 

f  No.  14  yarn  was  45  yards  per  day ;  of  No.  30  yarn,  33  yards ;  anc 

i  the  average  per  spindle  was  1;^  yards  per  day. 

:  in  addition  to  these  great  mills,  Lowell  contains  other  manufacturing 
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establishments  that  employ,  in  the  aggregate,  about  2,500  hands.  Pro- 
minent among  them,  are  the  CJiase  Mills  (A.  J[.  Chase,  proprietor), 
which  produce  350,000  yards  of  Fancy  Cassimeres,  annually;  the 
Belvidere  Woollen  Manufacturing  Company;  the  Flannel  Mills  of 
Charles  A.  Stott,  Faulkner  &  Son,  John  Holt  &  Co.,  and.  Livingston 
&  Carter ;  the  Lowell  Felting  Mills ;  the  Eagle  Braid  Works  ;  the 
American  Bolt  Company ;  the  Machine  Shops  of  S.  Ashton,  Thomas 
Atherton,  B.  F.  Stevens  and  Richard  Kitson,  builders  of  English 
Cotton  Lappers,  and  Shoddy  and  Waste  Machines ;  the  Foundry  of 
Cole  &  Nichols;  the  Spool  and  Bobbin  Manufactories  of  Edward 
Watson  and  Parker  &  Cheney  ;  the  Carriage  Manufactory  of  Samuel 
Convers  ;  the  United  States  Bunting  Manufacturing  Company ;  the 
Wire  Gauze  Mills  of  Woods,  Sherwood  &  Co.  ;  the  Card  Clothing 
Factory  of  Howe  &  Goodhue ;  and,  last,  the  great  Laboratory  of  J. 
C.  Ayer  &  Co. 

Dr.  Ayer's  medicinal  preparations  are,  perhaps,  more  widely  and 
familiarly  known  in  this  and  foreign  countries  than  the  products  of  any 
other  manufacturing  establishment  in  Lowell.  This  firm  expend,  an- 
nually, about  $60,000  in  advertising  in  newspapers,  besides  distribu 
ing,  gratuitously,  five  million  copies  of  an  Almanac,  which  is  printed 
by  steam  power,  in  their  own  establishment,  in  the  English,  French, 
German,  Portuguese  and  Spanish  languages.  As  a  consequence  of  this 
extended  publicity,  they  require,  annually,  in  their  manufacture,  288,000 
pounds  of  drugs,  of  the  value  of  $451,000;  132,000  gallons  of  pure 
spirit,  of  the  value  of  $130,000 ;  and  354,000  pounds  sugar,  costing 
about  $60,180 — making  an  annual  expenditure,  for  these  three  items 
alone,  of  $647,180.  Besides  these,  Messrs.  Ayer  &  Co.  use,  annually, 
in  their  establishment,  1,100,000  bottles,  1,120,000  pill  boxes,  350J)00 
square  feet  of  packing  boxes,  and  91,000  square  feet  of  card  board — 
while  the  cost  of  the  paper  and  printing  ink  consumed  is  about  $64,500 
per  year.  Boxes  are  sent  from  this  mammoth  Laboratory  to  almost 
every  quarter  of  the  globe,  at  an  annual  expense  to  the  firm,  for  freight 
alone,  of  about  $20,000 ;  and  their  expenditure  for  postage  is  about 
$2,500  per  year — an  amount  probably  exceeding  that  of  any  other  firm 
in  Massachusetts. 


316  HANTJFA0TUBS8  OF  lAWRlNCS 


MANUFACTURES  OF  LAWRENCE. 

jSs,  Lawbenoe,  in  Essex  County,  ten  miles  below  Lowell,  is  the  last  of 

the  important  manafactaring  towns  that  have  been  erected  on  the  banks 
of  the  Merrimac  River.  It  is  but  seventeen  years  since  it  was  incorpo- 
rated as  a  town,  and  it  now  contains  a  population  of  over  17,000. 

In  1844  several  capitalists  of  Boston  determined  to  build  at  this  place 
a  manufacturing  city,  and  formed  a  company  with  a  capital  of  $1,500,000, 
which  was  incorporated  April,  1845,  as  the  Essex  Company,  having  the 
following  officers  as  its  first  board — Hon.  Abbott  Lawrence,  President ; 
Messrs.  Patrick  T.  Jackson,  William  Sturgis,  Nathan  Appleton,  John  A. 
Lowell,  and  Ignatius  Sargent,  Directors ;  and  Chas.  S.  Storrow,  Treasa- 
rer  and  Chief  Engineer.  This  Company  proceeded  to  erect  a  Dam  at 
a  cost  of  $250,000  across  the  Merrimac,  giving  a  head  and  fall  for  the 
whole  river  of  28  feet,  and  a  water  power  said  to  be  equal  to  that  at 
Lowell.  From  this  dam  they  conveyed  water  for  manufacturing  pur- 
poses by  a  canal  on  the  north  side  of  the  river,  over  a  mile  in  length, 
100  feet  wide  at  the  upper  end,  60  feet  at  the  lower,  and  14  feet  deep  in 
the  centre.  The  canal  is  parallel  with  the  river  at  a  distance  of  400 
feet,  giving  that  space  for  Mill  sites. 

The  first  Mills  erected  were  "  The  Atlantic  Cotton  Mills,"  by  a  com- 
pany incorporated  in  February,  1846,  with  a  capital  of  $1,800,000. 
The  principal  building  is  570  feet  long,  consisting  of  a  centre  Mill  six 
stories  high  with  two  wings  five  stories  high.  The  Company  have 
45,000  spindles,  employ  1200  operatives,  and  in  ordinary  seasons  con- 
sume 30,000  bales  of  cotton. 

In  1853  the  Pacific  Mills  were  incorporated,  with  a  capital  of 
$2,500,000.  The  factory  buildings  of  this  Company  were  at  the  time 
they  were  erected  the  largest  in  the  countiy.  The  principal  building  is 
800  feet  long,  six  stories  high  in  front  and  eight  in  the  rear.  The  river 
building  is  1000  feet  long,  with  wings  310  feet  and  225  feet,  three  stories 
high.  This  company  has  110,000  spindles,  2,500  looms,  and  when  in 
full  operation  employs  3,000  operatives,  and  produces  goods  to  the 
value  of  nearly  four  millions  of  dollars  annually. 

The  "  Washington  Mills,"  incorporated  in  1858,  have  a  capital  of 
$1,500,000,  and  oicupy  the  premises  of  the  "Bay  State  Mills,"  which 
failed  in  1857.  The  mills  form  a  parallelogram  of  1000  feet  in  length 
by  400  feet  in  breadth  between  the  canal  and  river,  and  are,  it  is  said, 
the  largest  in  the  world  devoted  to  the  manufacture  of  Fancy  Woolen 
Goods.     They  employ  aboat  2,300  operatives. 


MANUFAGTURE6  OF  LAWRSNOE.  317 

The  Pemberton  Company's  Mills  are  bailt  on  the  site  of  the  old  Pem- 
oerton  Mills,  which  were  destroyed  in  January,  1860,  while  in  fall  ope- 
ration, by  the  falling  of  the  main  building  and  subsequent  fire,  which 
involved  the  death  of  a  large  number  of  operatives.  The  new  mills 
have  been  constructed  with  the  most  careful  regard  to  architectural 
strength,  and  probably  no  factories  in  the  country  excel  them  in  this 
particular.  The  present  Company  has  a  capital  of  $650,000,  runs 
30,000  spindles  and  600  looms. 

The  "  Everett  Mills,"  incorporated  in  1858,  occupy  the  buildings  for- 
merly used  as  the  Lawrence  Machine  Shop,  which  are  400  feet  long  and 
four  stories  high.     This  Company  has  a  capital  of  $800,000. 

The  *'  Lawrence  Duck  Mill"  was  incorporated  in  1853,  with  a  capital 
of  $300,000,  and  employs  ab^t  250  operatives. 

Among  the  new  enterprises  of  Lawrence  we  may  mention  the  "Fibrilia 
Manufacturing  Company,"  and  the  "  Lawrence  Woolen  Company,"  which 
has  been  incorporated  and  is  about  going  into  operation.  The  Fibrilia 
Company  is  making  Printed  Carpetings,  Rugs  and  Crumb  Cloths,  from 
prepared  flax  and  wool,  of  which  they  have  sold  many  thousands  of 
jards.* 

Besides  these  companies,  Lawrence  has  three  Paper  Mills,  those  of 
William  Russell  k  Son,  S.  S.  Crocker,  and  Wilder  k  Co.;  two  manu- 
factories of  Leather  Belting  (Edward  Page  k  Co.  and  E.  W.  Colcord, 
proprietors) ;  two  Iron  Foundries,  the  "  Merrimack  Iron  Foundry," 
(Bennett  k  Josselyn,  proprietors),  and  Edmund  Davis  k  Son ;  and  four 
Machine  Shops,  those  of  Albert  Blood,  J.  C.  Hoadly  k  Co.,  Webster, 
Dustin  k  Co.,  and  Henry  Arnold.     Patent  Fliers  for  cotton  machinery 

(I)  Fibrilia  is  a  new  article  for  textile  fabrics  to  be  used  as  a  snbstitato  for  cotton  and 
wool,  and  susceptible  of  being  span  or  woven  on  ooiton  and  woolen  macbinery.  The 
principal  plant  used  for  flbrillsing  is  Flax,  and  tbe  country  is  largely  indebted  to 
Stephen  M.  Allen,  of  Boston,  for  his  persevering  experiments  in  rendering  this  material 
available  as  a  substitnte  for  Cotton.  Mr.  Allen  began  his  experiments  in  cottonizing  flax 
in  1851,  but  the  first  Mill  provided  with  machinery  for  the  purpose  was  one  established 
by  him  in  association  with  George  W.  Brown  and  J.  0.  Butterworth  in  185S,  at  East 
Greenwich,  Rhode  Island.  In  the  succeeding  year  he  fitted  up  a  small  mill  at  Watertown, 
Massachusetts,  where  it  was  fully  demonstrated  that  Flax  could  be  fibrilized  for  use  as  a 
substitute  for  cotton  in  the  manufacture  of  Calicoes  and  Sheetings,  by  a  mixture  of  half 
cotton  and  half  flax.  Since  then  great  improvements  have  been  made  in  the  machinery 
and  processes,  and  several  factories  have  been  established  for  the  manufacture  of  various 
articles  from  this  material.  Besides  the  company  at  Lawrence,  the  American  Felting  Co. 
and  the  Mystic  Mills,  at  Winchester,  Mass.,  make  Carpetings,  etc.  At  Natick,  Mass.,  are 
the  "Flax  Leather  Company,"  manufacturing  Fibrilia  Leather,  tons  of  which  are  now 
used  for  stiffening  heels  of  boots  and  shoos,  inside  soles,  etc.,  and  the  "  Berkley  Com- 
pany,"  which  is  manufacturing  Carpet  Linings  extensively.  At%ockport  are  companies 
engaged  in  manufacturing  Flax-Cotton  Twine,  etc.,  and  in  Canada,  and  at  Pittsburg,  Pa 
fiiere  are  mills  for  preparing  tbe  fibre. 
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are  made  by  Battles  &  Orombie,  Loom  HarneBses  and  Reeds  by  Edward 
Page  &  Co.  and  Spalding  &  Co.,  and  Card  Clothing  and  Cards,  Terr 
extensively,  by  Stedman  &  Fuller  and  Warren  &  Robinson.  Leather 
Board  from  palyerized  leather  scraps  is  made  by  Willard  B.  Hayden  & 
Co.,  Wool  Hats  by  Desmond  Brothers,  Files  by  Frederick  Bntler,  and 
Sash,  Doors  and  Blinds  by  Williams  &  Berry. 


MANUFACTURES  OF  LYNN. 

The  principal  industry  of  Lynn,  it  iAardly  necessary  to  say,  is  the 
manufacture  of  Ladies'  Shoes.  The  business  was  commenced  here  be- 
fore the  Revolutionary  War,  and  though  other  towns  have  embariLed  in 
it  extensively,  Lynn  still  maintains  its  supremacy  as  the  principal  sett 
of  the  manufacture.  The  total  value  of  all  the  manufacturing  pnrsDitB 
of  Lynn  was  in  1860  $5,736,043,  the  whole  of  which,  with  the  exception 
of  about  one  hundred  thousand  dollars,  is  to  be  credited  to  the  Shoe 
trade.  There  were  136  Boot  and  Shoe  manufacturers,  who  had  a  capital 
invested  of  $1,039,100,  employed  djTC?  males,  2,862  females,  and  pro- 
duced about  6,000,000  pair  of  Shoes,  worth  $4,867,375.  Besides  these, 
tlicre  were  19  Morocco  establishments,  6  Last  manufactories,  3  mana- 
factorics  of  Shoe  Tools,  4  of  Boxes,  and  1  of  Leather-Cutting  Machines, 
making  a  total  of  169  establishments  directly  or  indirectly  connected 
with  the  Shoe  trade.  The  minor  manufactures  of  Lynn  were  of  Glne, 
Beer,  Iron  Railing,  Lightning  Rods,  Tin  and  Sheet-iron  Ware,  Cigars, 
Soap,  and  Stove  Polish. 

In  Ilaverhill,  a  town  in  the  same  County,  there  were  103  mannfactur- 
inp:  establishments,  that  had  a  capital  of  $996,000,  employed  5,667 
males  and  1,158  females,  and  produced  a  value,  mostly  in  Shoes,  of 
$4,811,550.  The  towns  of  Danvers,  Wobnrn,  Randolph,  Reading  and 
Abinjjton,  are  also  largely  engaged  in  this  trade. 

The  methods  of  manufacturing  pursued  in  these  towns  is  largely  of  a 
domestic  character,  though  of  late  years  it  partakes  of  the  essential 
features  of  a  well-regulated  factory  system.  The  warehouses  of  those 
who  manufacture  largely  generally  contain  a  Counting  room,  a  Sole 
Leather  room,  an  Upper  Stock  room,  two  Cutting  rooms  (one  for  the 
upper  leather  and  one  for  the  soles),  the  Bound  Shoe  room,  the  Trim- 
ming room,  and  the  Sales  and  Packing  room.  Sometimes  a  Last  room, 
and  others  of  less  importance,  are  provided.  The  first  operation  is  to 
cut  out  the  various  portions  of  the  Boots  and  Shoes  according  to  sizes 
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and  half-sizes,  which  are  pat  ap  with  all  the  necessary  trimmings  in 
'  sets"  of  60  pairs  for  the  coarser  kinds,  and  24  pairs  for  the  finer  quali- 
ties. These  sets  are  numbered,  recorded,  and  packed  in  boxes  lo  be 
sent  to  the  operatives  or  workmen  to  whom  they  are  charged.  The 
cutting  out  of  the  soles  is  generally  done  by  machinery.  A  knife  with 
a  curvilinear  edge  is  set  in  a  frame  and  worked  with  a  treadle,  after  the 
manner  of  a  lathe.  By  a  lateral  motion  in  the  machine  it  can  be 
adapted  to  the  cutting  of  any  requisite  width  of  sole,  and  being  once 
fixed  to  a  given  width  the  process  of  cutting  is  very  rapid,  and  material 
is  saved  by  the  leather  being  cut  at  right  angles  to  the  surface  instead 
of  diagonally  as  by  the  ordinary  knife.  The  stitching  of  the  npper 
leather  is  now  generally  done  by  sewing  machines,  the  binding  by  fe- 
males, and  the  other  parts  by  males,  who  are  styled  '^  workmen"  or 
"jours."  These  operatives  do  not  belong  to  Lynn  exclusively,  but 
many  of  them  reside  in  other  parts  of  the  State,  and  in  Maine,  New 
Hampshire,  and  Vermont. 

For  the  convenience  of  the  operatives  residing  in  distant  localities, 
the  materials  in  their  prepared  state  are  collected  from  the  manufac- 
turers by  expressmen  or  carriers.  These  deliver  them  to  the  workmen 
for  whom  they  are  intended,  and  on  receiving  the  work  made  up  deliver 
that  to  the  manufacturer,  and  then  receive  the  payment  due  to  the  former 
for  their  labor.  The  remuneration  of  these  carriers  is  generally  a  small 
per  centage  on  the  amount. 


MANUFACTURES  OF  TAUNTON. 

Taunton,  situated  on  the  Taunton  River  at  its  junction  with  Mill 
River,  35  miles  south  from  Boston,  is  the  seat  of  a  number  of  very  impor- 
tant manufactories.  It  has  been  said  that  Iron  Works « were  established 
here  as  early  as  1652,^  and  the  various  manufactures  of  iron,  as  Tacks, 
Screws,  Stoves,  Locomotives  and  Machinery,  continue  to  be  among  the 
prominent  branches  of  its  industry.  In  1860  the  value  of  the  tacks, 
brads,  and  horse-shoe  nails  made  by  the  Taunton  Tack  Company,  A. 
Field  &  Sons,  and  Lovett  Morse,  amounted  to  $370,000.  The  Bay  State 
Company  produced  Screws  to  the  amount  of  $150,000,  having  a  capital 
invested  of  $175,000,  and  employed  220  hands.  Stove  and  other  cast- 
ings to  the  amount  of  $340,000  were  made  by  Eddy  &  Co.,  the  Foundry 
and  Machine  Co.,  Lemuel  M.  Leonard,  Bartlett  &t  Potter,  and  the 
Taunton  Iron  Works  Co.,  employing  in  all  a  capital  of  $190,000,  and 

(1)  See  Vol.  1.,  page  479. 
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throe  hundred  and  eighty-three  men.  The  LocomotiTe  Works  of 
Taunton  are  the  largest  in  New  England.  The  Taanton  Locomotire 
Company,  incorporated  in  1847|  employs  two  handred  and  fifty  hands, 
and  has  mode  three  hundred  Locomotives,  among  them  some  so  dis- 
tinguished for  speed  and  power  that  they  have  attracted  attention  io 
England.  The  first  Locomotive  that  ran  west  of  the  Miasissippi  rirer 
was  built  at  this  establishment'.  William  Mason's  Locomotive  Works 
will  be  described  subsequently. 

Besides  its  manufactures  of  Iron,  Taunton  has  several  Cotton  Mills, 
that  in  1860  produced  Printing  Cloths,  Flannels,  etc.,  to  the  amoont 
of  six  hundred  and  thirty-two  thousand  dollars,  employing  two  han- 
dred and  forty-eight  males,  and  four  hundred  and  thirty-eight  females. 
One  Woollen  Mill  employed  seventy  hands,  and  produced  Casaimeres 
of  the  value  of  one  hundred  and  ten  thousand  dollars.  The  "Wbit- 
tenton  Manufacturing  Company,"  whose  factories  are  near  Taunton, 
was  referred  to  in  the  previous  volume.  (See  article,  WilEsAKD  Lovn- 
INU.)  Enamelled  Cloth  and  Car  Linings  are  also  made,  to  the  amount 
of  over  two  hundred  thousand  dollars,  by  three  establishments,  one 
of  them  quite  extensive. 

Another  branch  in  which  the  Taunton  manufacturers  are  quite  cele- 
brated, is  that  of  Britannia  and  Eloctro-PIated  Wares.  The  firm  of 
Reed  &  Barton  are  among  the  most  extensive  manufacturers  of  these 
articles  in  the  country,  and  their  wares,  in  purity  of  material  and  rich- 
ness of  design,  are  not  surpassed  by  any.  The  **  Porter  Britannia  and 
Plate  Company"  was  more  recently  established,  but  having  spared  no 
expense  to  obtain  from  abroad  the  most  skilful  workmen,  and  procuring 
suitable  machinery,  they  have  succeeded  in  producing  wares  fully  equal 
to  the  best  imported. 

The  miscellaneous  manufactures  of  Taunton  include  Bricks,  Car- 
riages, Casks,  Leather,  Ring-Travellers  and  Belt  Hooks,  Sash,  Doors 
and  Blinds,  Stoneware,  and  Stove  Linings.  The  Phoenix  Manufactur- 
ing Company  has  a  capital  of  forty  thousand  dollars  employed  in  the 
manufacture  of  Black  Lead  Crucibles  and  Stove  Polish.  These  articles 
are  also  made  by  the  "  Taunton  Crucible  Company,"  of  which  J.  L. 
Presbroy  is  Agent.  The  total  product  of  all  the  manufactures  of 
Trtunton  in  1860  was  $1,910,902,  nearly  one  third  of  which  was  in 
Copper,  Yellow  Metal,  and  Zinc,  made  by  the  Taunton  Copper  Manu- 
facturing Company,  of  which  Crocker,  Brothers  &  Co.  are  Agents. 

The  most  remarkable  establishment  in  Taunton,  from  whatever  stand- 
point wo  may  view  it,  whether  we  regard  its  extent,  the  variety  of  its 
machinery,  the  excellence  of  its  manufactures,  or  the  celebrity  of  its 
founder,  is 
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William  Kason's  KaoMne  Works. 


The  founder  of  this  splendid  establishment  belongs  to  that  class  of  in- 
telligent and  ingenious  mechanics  who,  in  spite  of  early  disadvantages, 
and  by  the  force  of  tiative  genios,  leave  their  impress  upon  the  age  in 
which  they  live.  New  England  has  been  especially  fruitful  in  such 
men,  and  they  in  turn  have  rewarded  her  by  making  her  the  pride  and 
glory  of  America.  We  however  are  not  possessed  of  the  facts  from 
which  to  write  a  biography  of  this  eminent  mechanic ;  therefore  suffice 
it  to  say,  that  after  a  boyhood  spent  successively  in  the  blacksmith's 
shop,  the  cotton  mill  and  machine  shop,  we  find  Mr.  Mason,  in  1829, 
when  about  twenty-one  years  of  age,  in  Canterbury,  Connecticut,  con- 
structing and  setting-up  power  looms  for  the  manufacture  of  diaper 
linen — believed  to  have  been  the  first  adapted  to  this  kind  of  work  in 
the  world  ;  subsequently,  in  Eillingly,  manufficturing  a  new  article  of 
"  ring  travellers,"  or  ring  frames,  which  still  occupy  a  high  place  in 
"  throstle"  or  "  frame-spinning" ;  and,  at  a  later  period,  in  Taunton, 
Massachusetts,  which,  after  many  sad  disappointments  and  crushing 
reverses,  caused  by  the  failure  of  others,  became  the  theatre  of  his 
future  triumphs.  It  was  here,  when  foreman  for  Crocker  &  Richmond, 
machinists,  he  perfected  the  great  invention  of  his  life,  the  ''Self- 
Acting  Mule,"  a  machine  now  so  well  known  to  all  who  use  cotton 
machinery,  that  a  detailed  description  of  it  would  be  superfluous. 
Here,  in  1842,  when  his  employers  had  failed,  he  through  friendly 
assistance  became  the  principal  owner  and  manager  of  the  works. 
The  prosperous  times  which  succeeded  the  Tariff  of  1842,  and  the 
confidence  of  cotton  and  other  manufacturers  in  his  mechanical  abili- 
ties, at  once  established  a  business  which  in  a  very  few  years  enabled 
him  to  erect,  after  his  own  design,  the  noble  buildings  known  as 
Mason's  Machine  Works — the  largest,  it  has  been  said,  ever  erected 
at  one  time  for  the  manufacture  of  Machinery.  The  main  shop  was 
three  hundred  and  fifteen  feet  long  and  three  stories  high,  but  addition 
after  addition  has  been  made  to  accommodate  a  constantly  increasing 
business,  until  now  the  buildings  cover  an  area  of  six  acres.  His  busi- 
ness comprised  the  manufacture  of  Cotton  and  Woollen  Machinery, 
Machinists'  Tools,  Blowers,  Cupola  Furnaces,  Gearing  and  Shafting ; 
but  the  branch  in  which  he  was  especially  successful  was  the  manufac- 
ture of  Cotton  Machinery.  In  this  department  he  labored  indefatiga- 
biy  to  devise  and  introduce  those  various  improvements  which  have 
contributed  to  increase  the  production,  extend  the  consumption,  and 
diminish  the  price  of  cotton  fabrics.  In  Constantinople,  Alexandria, 
and  Cairo,  it  has  been  for  years  the  practice  of  hawkers  or  pedlars  of 
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cotton  goods  to  represent  those  of  British  manafacture  as  ''Ameri- 
canas/'  because  from  the  recognized  superiority  of  American  cottons 
thej  can  obtain  higher  prices  for  inferior  fabrics  by  giving  them  the 
American  name.  If  unrestrained  by  hostile  legislation,  American 
manufacturers  could  'monopolize  the  markets  of  the  world  in  the  sale 
of  the  lower  grades  of  cotton  goods,  and  for  this  advantage  they  are 
indebted  not  alone  to  the  comparative  cheapness  of  cotton,  but  to  the 
superior  machinery  that  has  been  placed  at  their  command  by  American 
mechanics. 

In  1852,  Mr.  Mason  made  an  addition  to  the  Works  previously 
erected,  for  the  purpose  of  undertaking  the  building  of  Locomotives ; 
and  in  1853  he  brought  out  his  first  Locomotive,  which  at  once  attracted 
attention  for  its  beauty,  and  remarkable  symmetry  of  design.  With 
characteristic  fertility  of  genius,  he  aimed  to  step  aside  from  the  beaten 
track  and  originate  a  new  model,  combining  especially  beauty  of  ex- 
ternal appearance  with  excellence  of  workmanship,  and  it  has  been  said 
of  him  that  he  brought  nearly  all  the  credit  upon  New  England  engines 
that  they  are  likely  to  retain,  and  he  is  probably  the  only  New  England 
builder  who  has  left  his  mark  on  the  American  Locomotive.  In  his 
engines  the  dome  was  placed  exactly  over  the  joint  of  the  equalizing 
lever  between  the  drivers ;  the  smoke-box  cylinder  and  smoke-stacks 
were  placed  in  the  same  vertical  line  as  the  truck  pintle,  and  the  sand- 
box was  placed  nearly  midway  between.  The  chimney,  which  although 
comparatively  light,  has  necessarily  the  appearance  of  great  weight,  was 
thus  brought  directly  over  the  truck,  which  supported  its  load  with  the 
symmetry  of  a  pedestal  in  architecture.  Mason  discarded  all  outward 
incumbrances,  such  as  frames  and  their  accompanying  diagonal  braces — 
resembling  a  ship's  shrouds — thus  leaving  all  the  working  parts  in  full 
view,  and  a  clear  range  from  end  to  end  and  under  the  boiler.  The 
horizontal  lines  of  his  running  board,  hand  rail,  feed  pipe,  etc.,  heighten 
the  symmetry  of  the  design,  while  the  graceful  forms  and  disposition 
of  the  details  give  a  finished  expression  to  the  whole  sufficient  to  raise 
it  to  the  dignity  of  a  work  of  genuine  art. 

A  competent  authority  has  remarked — "An  examination  of  American 
Locomotives  affords  abundant  proof  that  beauty  of  design  and  accuracy 
of  proportion  are  almost  always  accompanied  by  excellence  of  work- 
manship. In  mechanism,  elegant  outlines  and  an  agreeable  disposition 
of  details  are  never  the  result  of  chance — while,  at  the  same  time,  a 
mere  artist  would  be  as  incapable  as  a  careless  workman  to  produce 
them.  A  truly  beautiful  Locomotive — for  extraneous  ornament  and 
skin-deep  decoration  do  not  constitute  beauty — must  be  the  work  of 
one  who  thoroughly  understands  its  mechanism ;  and  the  machinist  who 
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can  prodace  an  elegant  desigpi,  will  be  constitutionally  sensitive  in  the 
matter  of  workmanship,  with  all  its  mechanical  refinements  of  fit  and 
finish.  No  one,  we  are  sure,  will  deny  that  even  a  Locomotive  may 
possess  beauty,  and  we  pity  any  one  who,  having  once  seen  an  engine 
of  the  Rogers  or  Mason  style,  has  failed  to  discover  that  quality  in  its 
outline,  arrangement  and  detail.  The  forms  of  art  may  be  as  beautiful 
as  those  of  nature,  although  the  effect  of  the  former  may  be  due  to 
certain  outward  analogies  which  they  bear  to  the  latter." 

When  the  Locomotive  branch  of  his  business  had  become  established, 
Mr.  Mason  made  a  step  forward  by  equipping  a  foundry  for  the  manu- 
facture of  Car  Wheels.  In  these,  as  in  every  thing  else  that  he  attempts, 
he  aims  at  improvement.  His  wheels  are  what  are  called  "  spoke,"  or 
tubular,  in  contradistinction  to  "  plat^"  wheels,  a  shape  which  h  is  said 
experiment  has  proved  to  insure  the  greatest  strength,  besides  securing 
uniformity  with  the  driving  wheels. 

When  the  Government  was  called  upon  to  defend  its  existence  against 
the  attacks  of  traitors,  and  it  was  found  that  there  were  but  seventy 
thousand  efficient  muskets  at  the  command  of  the  authorities,  Mr  Mason, 
in  common  with  many  others,  set  about  providing  the  necessary  facilities 
for  the  manufacture  of  Firearms.  He  erected  an  Armory,  and  equipped 
it  with  the  best  machinery  that  could  be  obtained,  some  of  which  he 
further  improved  by  original  inventions.  For  a  time  he  produced 
six  hundred  Springfield  Rifled  Muskets  per  week. 

It  will  thus  be  seen  that  Mr.  Mason's  business  comprises  the  manu- 
facture of  Cotton  and  Woollen  Machinery,  Locomotives,  Car  Wheels, 
and  Firearms — each  of  which  is  usually  carried  on  as  a  distinct  busi- 
ness, in  separate  establishments,  and  considered  sufficient  to  task  the 
ability  of  a  single  individual ;  while,  to  conduct  them  all  successfully, 
requires  the  talents  and  powers  of  a  master  mind.  This  is  one  of  the 
few  really  remarkable  Manufactories  of  Amerfca,  exhibiting  in  all  its 
details  so  much  system,  combined  with  fertility  of  invention,  that  if  its 
founder  and  proprietor  were  not  living,  we  should  feel  called  upon  to 
speak  of  it  in  terms  of  enthusiasm. 

About  seven  hundred  men  are  generally  employed  in  Mason's  Ma- 
chine Works,  and  the  annual  product  exceeds  a  million  of  dollars. 
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A.  Field  &  Soxib'  Taok  Factory, 

In  Taunton,  is  the  oldest  established  and  most  extensive  Tack  manu- 
factory in  the  IJDited  States.  It  employs  nearly  three  hundred  per- 
sons, and  operates  about  two  hundred  machines  of  the  Reed  and 
Blanchard  patents,  with  late  improvements.  Some  of  their  machines 
will  produce  each  over  four  hundred  pounds  of  Shoe  Nails  daily, 
while  the  variety  in  the  products  of  the  establishment  is  no  less  aston- 
ishing than  the  quantity.  Between  five  and  six  hundred  kinds  of 
tacks,  brads,  and  nails,  are  made  in  these  Works,  ranging  from  the 
small  pill-box  copper  tack,  of  which  one  thousand  will  weigh  but  half 
of  an  ounce,  to  boat  nails,  of  which  each  one  will  weigh  a  half  ounce. 
Over  two  thousand  tons  of  metals,  of  various  kinds,  are  converted  into 
tacks  and  small  nails  every  year. 

Until  late  in  the  last  century,  the  manufacture  of  nails,  tacks,  brads, 
etc.,  in  this  country  and  in  England,  was  exclusively  a  manual  process. 
It  was  during  the  emergencies  of  the  Revolutionary  War,  which  called 
thto  exercise  the  inventive  talents  of  the  country,  that  the  first  attempt 
appears  to  have  been  made  to  produce  Gul  Nails  and  Tacks,  About 
the  year  1775,  Jeremiah  Wilkinson,  of  Cumberland,  Rhode  Island,  a 
manufacturer  of  hand  cards,  tired  of  making  the  tacks  required  in  his 
business  by  the  old  and  tedious  process  of  hammering,  adopted  the  ex- 
pedient of  cutting  them  with  shears  from  iron  hoops,  or  other  thin 
metal,  and  afterwards  heading  them  in  a  vice.  This  method  he  after- 
wards applied  to  the  manufacture  of  other  small  nails,  producing  pro- 
bably the  first  cold  cut  nails  ever  made.  The  same  principle  is  carried 
out  by  appropriate  mechanism  in  most  of  the  modern  nail-cutting  ma- 
chines which  were  introduced  only  ten  or  twelve  years  later,  their  in- 
vention having  apparently  become  a  necessity  of  an  age  fruitful  in 
every  form  of  labor-saving  expedient.  Between  the  years  1789  and 
the  close  of  the  century,  machinery  was  estimated  to  have  doubled  the 
annual  production  of  nails  in  Massachusetts.  Several  of  the  most  dis- 
tinguished of  early  American  inventors  employed  their  powers — some 
at  a  very  early  age — in  devising  machinery  for  cutting  nails.  Among 
these  were  Perkins,  Whittemore,  Reed,  and  Blanchard,  while  others  in 
Enghind,  about  the  same  time,  labored,  though  less  successfully,  to 
accomplish  the  same  end.  Attention  appears  to  have  been  first  directed 
to  improvements  in  the  shears,  and  the  independent  operations  of  cut- 
ting the  nail  and  of  heading  the  same. 

The  first  patent  for  nail  making  was  registered  in  the  United  States 
Patent  Office  in  August,  1791,  by  Samuel  Briggs,  Senior  and  Junior, 
of  Philadelphia,  who  deposited  with  the  State  authorities  of  Pennsyl- 
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vania  the  model  of  a  machine  for  making  nails,  gimlets,  rivets,  etc.,  in 
June,  1789  ;  but  it  does  not  appear  whether  it  was  for  making  wrought 
or  cut  nails. 

The  construction  of  the  first  cut  nail  machine  has  been  ascribed  to 
several  persons,  among  whom  were  Benjamin  Cochran,  a  shopmate  of 
Eli  Whitney  (about  1790),  Ezekiel  Reed,  of  Bridgewater,  Massachusetts, 
Jacob  Perkins,  of  Newburyport,  Massachusetts,  and  the  late  Walter 
Hunt,  of  New  York.  The  first  letters  patent  for  nail  cutting  machinery 
on  the  patent  records  were  issued  in  March,  1794,  or  1795,  to  Josiah  G. 
Pearson,  or  Pierson,  of  New  York,  who,  four  years  later,  put  in  opera- 
tion, on  the  Ramapo  in  Hampstead,  Rockland  county,  New  York,  the 
extensive  rolling  and  slitting  mill  and  nail  works  of  Pierson  &  Brothers, 
which,  in  1810,  cut  and  headed  by  water  power  upward  of  one  million 
pounds  of  nails  annually.  The  nail  cutting  machinery  of  Jacob  Per- 
kins, though  invented  as  early  as  1790,  at  the  age  of  twenty-four  years, 
was  not  patented  until  January,  1795.  Like  many  others,  he  found 
the  invention,  though  efficient,  a  source  of  pecuniary  embarrassment, 
in  consequence  of  an  injudicious  partnership,  with  which  .be  estab- 
lished a  manufactory  two  or  three  years  later  at  Amesbury,  where  a 
nail  company  was  chartered  in  1805  with  a  capital  of  nearly  half  a 
million  dollars.  The  machine  cut  and  headed  nails  at  one  operation, 
and  was  an  advance  upon  any  thing  previously  in  use.  In  Dr.  Morse's 
American  OazeMeer,  published  in  1797,  mention  is  made  of  a  machine 
invented  by  Caleb  Leach,  of  Plymouth,  which  would  cut  and  head  five 
thousand  nails  in  a  day,  with  the  aid  of  one  boy  or  girl.  In  the  same 
connection  it  is  stated  that  there  was  a  machine  at  Newburyport  in- 
vented by  Mr.  Jacob  Perkins,  which  would  turn  out  two  hundred  thou- 
sand nails  in  a  day,  of  a  quality  superior  to  English  nails  and  twenty 
per  cent,  cheaper.  In  1810,  Perkins  took  out  another  patent  for  cut- 
ting nails  and  brads,  and  during  the  same  year  the  nail  cutting  ma- 
chinery of  Massachusetts  was  patented  in  England  by  Joseph  C.  Dyer, 
an  American  merchant  resident  in  London.  The  mechanism  of  Per- 
kins and  Dyer  was  soon  after  put  in  operation  at  the  Britannia  Nail 
Works  in  Birmingham,  which  was  the  first  manufacture  of  cold  cut 
nails  by  machinery  in  that  country.  Its  features  were  those  of  power- 
ful rotary  pressers  or  hammers  for  squeezing  metal  rods  into  the  forms 
of  nail  shanks,  pins,  screw  shafts,  rivets,  etc.,  of  cutters  for  separating 
the  proper  lengths,  and  of  dies  operated  by  revolving  cams  or  cranks, 
for  forming  the  beads  by  compression.  It  was  the  type  of  many  later 
inventions  for  the  same  purpose,  in  which  the  machines  have  been  im- 
proved by  greater  simplicity  of  parts  and  acceleration  of  speed. 

In  addition  to  the  patents  already  mentioned,  not  less  than  ten  others 
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were  granted  before  the  close  of  the  last  century  for  catting  or  cutting 
and  heading  nails,  brads,  etc.  The  first  in  which  the  two  operations 
were  combined  was  obtained  by  Isaac  Garretson,  of  Pennsylvania,  in 
November,  1796.  In  May  of  that  year,  Peter  Zacharie,  of  Maryland, 
registered  a  patent  for  catting  nails  and  brads.  The  machine  of  Ezekiel 
Beed,  first  mentioned,  as  it  was  afterwards  improved  by  his  son,  Jesse 
Reed,  of  Kingston,  Massachusetts,  and  others,  was  one  of  the  most 
valuable  pieces  of  mechanism  ever  devised  for  the  purpose,  and  is  ex* 
tensively  used  at  this  time.  Of  numerous  patents  granted  to  Jesse 
Reed  for  improvements  connected  with  nail  making  and  other  mechan- 
ical operations,  the  first  in  this  branch  was  registered  in  June,  1801, 
and  was  for  making  nails  out  of  heated  rods.  He  obtained  ten  addi- 
tional patents  between  that  time  and  1825,  chiefly  for  cutting  and  head- 
ing nails  and  tacks,  the  first  bearing  date  February,  1807,  and  including 
a  wheel  appliance  in  1809.  The  addition  of  nippers  to  Reed's  machine 
was  the  subject  of  a  patent  to  S.  Chubbuck,  of  Massachusetts,  in  1835. 
The  patent  right  to  his  machine,  which  completed  the  nail  at  one  ope- 
ration, was  purchased  by  Thomas  Old  wine  and  others,  of  Massachu- 
setts, who  put  upwards  of  twenty  machines  in  operation  at  Maiden, 
Massachusetts,  and  established  two  other  factories  in  the  iron  region 
of  the  Schuylkill  valley  in  Pennsylvania,  which  subsequently  became 
the  principal  nail  producing  region  of  the  Union.  Fifty-two  machines 
in  operation  in  these  establishments  were  capable  of  making  fifteen 
hundred  tons  of  nails  annually,  with  the  aid  of  sixty  men  and  boys. 
The  machine  was  afterwards  adapted  to  cutting  brads  by  Old  wine.  In 
1816,  Reed  patented  a  tack  machine,  or  an  improvement  on  the  old 
one,  which  enabled  a  single  hand  with  one  machine  to  cut  and  head  at 
a  single  operation  sixty  thousand  tacks  in  a  day.  These  machines,  to 
which  Reed  added  in  1825  a  feeding  apparatus,  were  already  in  opera- 
tion at  Pembroke  and  at  Abington,  Massachusetts.  At  the  latter 
place,  in  1815,  one  hundred  and  fifty  millions  of  card  tacks  were  made. 
We  may  add  that  among  the  early  patents  for  this  manufacture  was 
one  granted  in  1805  to  Increase  Kimball,  for  a  machine  for  making 
nails,  brads,  and  sprigs,  for  which  originality  has  been  claimed. 

The  great  value  of  the  cut  nail  machinery  thus  introduced,  and  per- 
fected at  great  labor  and  expense,  was  first  brought  to  the  notice  of  the 
public  in  the  report  of  Albert  Gallatin,  Secretary  of  the  Treasury,  on 
the  manufactures  of  the  United  States,  made  to  Congress  in  1810.  He 
there  stated  that  two-thirds  of  the  whole  quantity  of  iron  flattened  by 
machinery,  in  the  United  States,  was  used  in  the  manufacture  of  cat 
nails,  which  had  extended  throughout  the  whole  country,  and  being 
altogether  an  American  invention,  substituting  machinery  for  manual 
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labor,  deserved  particular  notice.  The  only  manufactory  of  tacks 
alluded  to  in  that  report  was  one  in  Bristol  county,  probably  at  Taun- 
ton, that  produced  eleven  millions  of  tacks  annually. 

Among  the  early  inventions  for  cutting  brads  and  small  nails  was  a 
machine  patented  in  1807,  by  Jonathan  Ellis,  of  Massachusetts,  a  part- 
ner of  Perkins ;  one  by  Seth  Boyden,  now  of  Newark,  New  Jersey, 
patented  in  1815 ;  a  brad  and  sprig  machine,  by  G.  Jenkins,  of  Ply- 
mouth county,  Massachusetts,  in  1817  ;  and  the  most  valuable  of  all, 
the  brad  and  tack  machine  patented  by  Samuel  Rogers,  of  Plymouth, 
and  Thomas  Blanchard,  of  Boston,  in  the  same  year  as  the  last  men- 
tioned. This  machine,  which  is  one  of  the  most  valuable  now  em- 
ployed, was  devised  by  Blancbard,  at  quite  an  early  age,  to  relieve  the 
tedium  of  the  old  process  of  cutting  tacks  from  metal  plates,  and  after- 
wards heading  them  one  by  one  by  the  aid  of  a  heading  tool  or  clamp, 
attached  to  a  lever  and  moved  by  the  foot,  while  the  head  was  flattened 
by  one  or  more  blows  of  a  hammer.  The  ingenious  inventor  had  pre- 
viously sought  to  abridge  the  labor  of  counting  and  weighing,  as  he 
was  required  to  do  the  quantity  assigned  him  as  bis  daily  task.  This 
he  effected  by  a  very  ingenious  counting  machine,  consisting  of  a  rat- 
chet wheel,  moving  one  tooth  every  time  the  heading  tool  grasped  a 
tack,  and  by  a  bell  to  indicate  the  completion  of  the  allotted  number. 
The  tack  machine  was  commenced  about  1806,  when  he  was  eighteen 
years  of  age,  and,  under  the  greatest  discouragements,  was  steadily 
kept  in  view  and  often  remodelled,  during  a  period  of  six  years,  when 
it  was  produced  in  such  a  state  of  perfection  that,  the  iron  being  sup- 
plied through  a  tube  or  hopper,  and  the  power  applied,  five  hundred 
tacks  were  made  in  a  minute  with  more  finished  points  and  h^ads  than 
were  ever  made  by  hand,  and  weighing  only  half  an  ounce  per  thou- 
sand. The  right  to  this  machine  was  purchased  by  a  company  for  five 
thousand  dollars. 

The  following  description  is  applicable  to  the  machine  now  most  ex- 
tensively used  in  this  country  for  cutting  nails  of  all  sizes.  It  consists 
of  a  main  shaft  for  carrying  the  cams,  driven  by  a  belt  over  a  pulley, 
and  provided  with  a  metal  tube,  through  which  passes  the  nail  rod, 
holding  the  nail  rod  by  means  of  pincers.  In  order  to  give  the  brad  or 
nail  its  wedge  shape,  the  cutter  is  set  oblique  to  the  direction  of  the 
nail  plate,  which  is  reversed  after  each  cut,  by  which  means  every  nail 
has  a  uniform  taper.  The  reversing  of  the  nail  plate  is  effected  by 
means  of  a  rocking  shaft,  which  receives  its  motion  from  the  shaft 
through  a  gearing  and  crank,  producing  an  alternate  motion  to  the 
segments,  which  is  communicated  to  the  guide  tube  by  a  belt  and  pul- 
ley, the  nail  plate  being  fed  to  the  cutter  by  means  of  a  weight,  the 
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nail  rod  with  its  attached  plate  vibrating  freely  within  the  guide  tube. 
The  cutter  having  the  width  of  a  nail  plate,  is  adjusted  by  screws  to 
the  cutting  block ;  the  nail  plate,  lying  between  guides,  rests  on  the 
iron  block  and  bears  by  the  action  of  the  weight  (before  mentioned) 
against  the  face  of  the  cutter.  The  vibratory  motion  of  the  latter  is 
effected  by  the  aid  of  a  crooked  lever  worked  by  means  of  an  eccentric 
on  the  main  shaft ;  the  cutter  block  forming  the  short  arm  of  this  lever 
has  a  short  circular  movement  about  their  common  centre.  The  lever, 
cutter  block,  and  the  axle  arms  or  trunnions  upon  which  they  work,  are 
all  cast  in  one  piece.  The  lever  of  the  heading  die  is  worked  by  a 
crank  pin  and  rod  attached  to  a  wheel  on  the  main  shaft.  To  prevent 
the  nail  from  falling  from  its  place  before  the  completion  of  the  stroke, 
a  small  pair  of  nippers,  operated  by  means  of  a  cam  on  the  main  shaft, 
are  placed  below  and  in  front  of  the  cutter  block.  These  are  worked  by 
the  rods.     The  working  of  the  machine  is  as  follows : 

The  nail  plate  rests  against  the  frame  of  the  cutter,  the  lever  resting 
on  the  point  of  the  cam  or  eccentric  ;  as  the  latter  revolves,  the  lever 
falls,  lifting  the  edge  of  the  cutter  above  the  cutting  block,  and  also 
above  the  nail  plate ;  the  latter,  by  the  action  of  the  weight,  is  thrown 
forward  under  the  cutter  to  a  stop  the  width  of  the  required  nail.  At 
this  point,  by  the  revolution  of  the  eccentric,  the  lever  is  raised  which 
lowers  the  edge  of  the  cutter,  shearing  off  a  wedge-shaped  strip  of 
metal  having  the  length  of  the  width  of  the  nail  plate.  This  is  seized 
at  the  same  instant  by  the  nippers  below  the  cutter,  and  immediately 
after  the  rod,  by  the  action  of  its  crank,  raises  the  lever  of  the  heading 
die,  and  the  nail  is  completed  at  a  stroke.  As  the  complete  nail  drops 
from  the  opening  nippers,  the  nail  plate  is  advanced  under  the  cutting 
shears  for  another  nail.  In  the  factory  of  the  Messrs.  Field,  shoe  nail 
nia(;hines  are  used  which  are  provided  with  a  self-feeding  apparatus,  by 
which  six  plates  are  advanced  to  the  cutter  at  one  time  without  manual 
assistance.  These  machines  are  the  invention  of  William  H.  Field, 
of  Taunton,  and  the  patent  is  owned  by  A.  Field  &  Sons. 

Nails  and  Tacks  having  been  cut,  require  to  be  annealed,  which 
renders  them  more  tough  and  somewhat  malleable,  and  at  the  same 
time  imparts  to  them  their  rich  blue  color.  This  is  done  by  heating 
them  hot  in  iron  boxes  in  an  oven,  and  leaving  them  to  cool  slowly. 
The  Messrs.  Field  have  also  ingenious  machines  for  leathering  carpet 
tacks,  which  perform  the  work  with  extraordinary  rapidity. 

Albert  Field,  the  senior  proprietor  of  these  Works,  was  born  in 
Norton,  Massachusetts,  July  4th,  1*795.  During  the  war  of  1812,  he 
was  employed  at  Sharon,  Massachusetts,  in  the  file  mannfactory  of 
the  ingenious  Seth  Boyden,  elsewhere  alluded  to.    Shortly  after  be- 
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coming  of  age  he  went  to  the  city  of  New  York,  and  attempted  manu- 
facturing Tacks  by  horse  power,  but  after  a  few  months  removed  to 
Taunton,  and  was  employed  by  Crocker  &  Richmond,  the  extensive 
nail  manufacturers,  with  whom  he  remained  for  about  nine  years. 
In  1827,  in  a  small  building,  on  the  site  of  his  present  Works,  he  com- 
menced to  manufacture  Brads,  with  one  machine,  built  by  himself. 
In  1830,  he  purchased  one  of  Reed's  Tack  Machines,  and  employed 
Elijah  S.  Caswell  to  run  it.  This  person  has  been  in  his  employ  since 
that  time,  and  has  made  great  improvements  on  both  the  Reed  and 
Blanchard  machines. 

In  1831,  he  employed  Otis  Allen  (who  is  still  with  the  firm)  to  take 
charge  of  the  packing,  and  to  him  much  credit  is  due  for  his  efficient 
management  of  the  packing  and  shipping  departments  since  that  time. 

Under  Mr.  Field's  judicious  management  the  busipess  prospered, 
one  machine  after  another  was  built,  the  buildings  were  from  time  to 
time  enlarged,  improvements  in  the  methods  of  manufacturing  were 
originated  or  adopted,  until  now  he  is  the  head  of  the  leading  concern 
in  his  business  in  America. 

Like  most  men  who  have  achieved  success  by  their  own  endeavors, 
Mr.  Field  has  given  evidence  of  possessing  an  original  and  ingenious 
mind.  He  designed  and  was  the  first  manufacturer  of  that  peculiar  form 
of  tack  known  as  the  gimp  tack,  for  fastening  linings  on  carriages  and 
furniture.  He  drove  out  of  the  American  market  the  English  clout 
nails,  by  producing  a  dififerent  and  much  superior  nail  for  the  same 
purposes,  and  at  a  less  price ;  and  by  various  improvements  in  ma- 
chinery, succeeded  in  producing  Tacks  of  an  uniform  thickness  and 
quality,  until,  now.  Field  &  Sons'  Tacks  are  a  staple  of  American  com- 
merce, and  are  exported  not  only  to  the  West  Indies,  South  America, 
and  Australia,  but  to  Germany,  Africa,  China,  and  in  fact  to  nearly  all 
parts  of  the  world. 

Mr.  Field  is  no  less  estimable  as  a  man  than  eminent  as  a  manufac- 
turer. He  has  aimed  to  invest  the  profits  of  his  business  so  as  to  yield 
the  greatest  good  to  the  greatest  number  of  his  fellow-citizens.  He  was 
one  of  the  original  projectors  of  the  gas  works  in  the  city  of  Taunton, 
and  is  now  President  of  the  Company.  He  also  established  the  Taun- 
ton Foundry  and  Machine  Company,  and  the  Mount  Hope  Iron  Com- 
pany at  Somerset,  Massachusetts.  As  an  employer  he  has  been  re- 
gardful of  the  interests  and  welfare  of  his  workmen,  and  is  rewarded 
with  their  good-will  and  attachment.  Though  not  a  member  of 
any  church  organization,  he  has  contributed  liberally  to  aid  in  the 
erection  of  houses  of  worship ;  and  of  one  church  in  Taunton, 
which,  when  finished,  will  cost  over  $50,000,  he  and  his  sons  have 
106 
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contributed  more  than  one  half  the  amount.  Thus  this  venerable  pio- 
neer and  patriarch  presents  an  example  of  liberality  in  the  use  and 
distribution,  as  well  as  skill  and  success  in  the  acquisition  of  a  fortune. 


<  ♦•»  — 


£eed  &  Barton's  Works, 

For  the  manufacture  of  Britannia,  Albata,  Nickel,  Silver,  and  Silver- 
Plated  Wares,  at  Taunton,  Massachusetts,  are  the  oldest,  and  one 
of  the  largest  in  the  United  States.  About  1824,  Mr.  Isaac  Babbitt, 
the  inventor  of  wf^at  is  known  as  the  Babbitt  Metal,  commenced  the 
manufacture  of  Britannia  ware  at  this  place,  and  may  be  called  the 
founder  of  the  business.  Subsequently,  the  business  established  by  him 
passed  through  the  hands  of  Babbitt  &?  Grossman,  West  &  Leonard,  the 
Taunton  Britannia  Manufacturing  Company,  none  of  whom  found  it 
profitable,  until,  finally,  Henry  G.  Reed  and  Charles  E.  Barton,  who 
were  apprentice  boys  to  some  of  the  other  firms,  associated  with 
another,  became  proprietors,  and  by  industry  and  perseverance  suc- 
ceeded in  building  up  one  of  the  largest  manufacturing  concerns  in  the 
country. 

The  principal  buildings  have  an  aggregate  length  of  about  one  thou- 
sand feet,  and  are  divided  into  departments  for  special  purposes,  such 
as  the  machine  room  and  rolling  rooms,  the  burnishing  rooms,  plating 
rooms,  press  rooms,  buffing  rooms,  polish  rooms,  and  others.  In  their 
press  room  they  have  a  number  of  presses  of  immense  power — one 
screw'  press  weighing  about  seven  tons,  for  stamping  designs  and 
figures  upon  the  different  articles  of  their  manufacture ;  and  their 
stock  of  dies  is  most  complete.  Their  show  room  presents  a  brilliant 
array  of  specimens  of  their  workmanship  that  would  attract  attention 
end  extort  admiration  even  in  an  exhibition  of  Solid  Silver  Ware. 

Within  the  last  five  years,  this  firm  have  made  important  additions 
to  their  list  of  manufactures,  and  now  produce,  besides  Britannia  and 
Silver-plated  wares,  all  kinds  of  Electro-plated  Nickel  Silver  Table 
Ware,  and  Albata  Spoons  and  Forks,  that  can  only  be  surpassed  by 
solid  silver.  They  have  increased  the  number  of  their  hands  to  nearly 
five  hundred,  and  have  added  so  largely  to  their  facilities  for  manu- 
facturing that  it  may  be  said  every  tool  or  machine  that  can  be  used 
advantageously  in  the  business  will  be  found  in  their  workshops. 

Within  the  same  period  also,  this  firm  have  made  great  impro*  iments 
in  the  patterns  and  styles  of  their  wares.  It  is  one  of  the  advantages  of 
electro-plating  that  all  ornaments,  however  elaborate,  or  designs,  how- 


BEED  A  barton's  BRITAMNIA  WOBK&  331 

ever  complicated,  that  can  be  produced  in  silver,  are  equally  obtaina- 
ble by  this  process,  and  one  of  the  benefits  that  such  firms  as  Reed  & 
Barton  confer  upon  the  country,  is  that  they  familiarize  the  American 
people  with  forms  of  beauty  and  elevate  the  standard  of  public  taste. 
An  American  artisan  can  now  command  exact  copies  of  the  choicest 
plate  in  the  repertory  of  kings.  The  Anglo  American,  said  the  London 
Art  Journal,  some  years  ago,  seems  the  only  nation  in  whom  the  love 
of  ornament  is  not  inherent.  ''  The  Yankee  whittles  a  stick,  but  his 
cuttings  never  take  a  decorative  form  ;  his  activity  vents  itself  in  de- 
stroying, not  in  ornamenting ;  he  is  a  utilitarian,  not  a  decorator  ;  he 
can  invent  an  elegant  sewing  machine,  but  not  a  Jacquard  loom  ;  an 
electric  telegraph,  but  not  an  embroidering  machine."  This  reproach, 
if  ever  true,  is  rapidly  losing  its  force.  Even  American  artisans,  while 
properly  maintaining  that  ornament  should  be  subordinate  to  utility, 
are  yet  beginning  to  understand  that  "  a  thing  of  beauty  is  a  joy  for- 
ever," and  in  schools  like  those  of  Reed  &  Barton,  where  chaste  de- 
signs are  multiplied  and  wares  rivalling  those  of  the  jeweller  and  silver- 
smith are  made  and  sold  at  prices  accessible  by  all,  tthe  American 
people  are  being  educated  in  taste  and  love  of  the  beautiful,  which  is 
said  to  be  the  finest  ornament  and  purest  luxury  of  a  land. 


MAKUFAOTUBIB  OF  f.AIJ.  RITEB. 


MANUFACTURES  OF  FALL  RIVEB. 

Fau.  Kiter,  which  liee  at  the  head  of  the  eastern  arm  of  the  N«m- 
gEDSet  bay,  where  it  receives  the  Taunton  river,  ib  one  of  the  principal 
Beats  of  the  Cotton  manufacture  in  MasBachusetts,  as  will  be  Been  by 
the  following  Table,  which  gives  the  date  of  the  commencement  of 
operations  of  the  several  MIIIb,  number  of  Spindles,  and  the  Capital 
invested  in  Real  Estate  and  Machinery,  not  including  the  active  capi- 
tal of  the  respective  Companies. 
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Fall  River  contains,  in  the  Auericah  Print  Works,  one  of  the 
largest  and  oldest  Calico  Printing  establishments  in  tbelTaited  States. 
The  Company  was  organized  in  1834,  and  the  Works  started  with  a 
capacity  of  printing  about  twenty-five  hundred  pieces  per  week ;  bat 
Bince  that  date  the  facilities  have  been  greatly  enlarged,  and  with  the 
purchase  of  the  Bay  State  Print  Works,  in  1863,  their  capacity  is  in- 
creased to  about  fifteen  thousand  pieccB  per  week  of  forty-Gve  yards 
each,  or  thirty-five  million  one  hundred  thousand  yards  per  annum. 
They  employ  a  capital  in  real  OBtate  and  machinery  of  $500,000. 
Jeffbrson  Bobden,  Esq.,  one  of  the  originators  of  the  Company,  is 
still  its  Treasurer  and  General  Manager. 

The  American  Linen  Company,  at  Fall  River,  commenced  opera- 
ting their  machinery  in  December,  1853,  with  ten  thousand  four  hundred 
and  eixteen  spindles,  manufacturing  Sheetings,  Pillow  and  Table 
Linen,  Coatings,  Huckaback,  Crash,  Toweling,  and  other  Linen  goods. 
They  employed  a  capital  of  $350,000  in  this  manufacture  until  1858, 
when  their  principal  mill  was  changed  to  a  Cotton-mill  of  thirty-one  thou- 
sand two  hundred  and  ninety-six  spindles,  mannfacturing  Print  Cloths. 
They  Btill  operate  thirty-Gre  hundred  spindles  in  the  Linen  mannfat^ 
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.ure,  and  propose  to  add  to  their  Cotton  machinery  fiftj-two  thousand 
spindles. 

Jes^  Eddt  &  Son  are  the  owners  of  the  Wamsutta  Steam  Mill, 
amplojed  in  manufacturing  a  superior  grade  of  Fancy  Cassimeres.  It 
was  built  in  1849,  with  eight  sets  of  machinery.     Capital  $150,000. 

The  Fall  Riybb  Iron- works  Company  was  organized  in  1821,  with 
a  capital  of  $24,000,  and  commenced  the  manufacture  of  Iron  in  Febru- 
ary, 1822,  with  one  set  of  Rolls  for  making  Nail  Plates,  and  twelve 
machines  for  Cutting  Nails.  Their  production  of  Iron  and  Nails  at 
that  time  was  about  five  hundred  tons  per  annum.  They  have  gradu- 
ally increased  their  operations  until  they  have,  in  1866,  eight  sets  of  Rolls 
and  one  hundred  and  five  Nail  Machines,  producing  four  thousand  five 
hundred  tons  of  Hoop,  Bar,  and  Wire  Iron,  and  one  hundred  thou- 
sand casks  of  Nails,  of  one  hundred  pounds  each,  equal  to  five  thousand 
tons.  f 

They  also  have  a  Foundry  producing  eighteen  hundred  tons  Castings 
per  annum  for  machinery  purposes,  and  a  Machine  Shop  and  Boiler 
Shop,  for  building  and  repairing  Machinery.  In  1845,  they  built  the 
Metacomet  Cotton-mill,  with  21,600  spindles;  and  a  Oas  Works, 
which  supplies  the  Mills,  stores,  and  private  dwellings  with  Oa& 
The  capital  employed  by  the  Corporation  at  the  present  time  is  about 
one  million  of  dollars.  Richard  Bordbn,  Esq.,  one  of  its  originators, 
is  Treasurer  and  General  Manager  of  the  Company. 

Besides  these.  Fall  River  has  three  important  Machine  Shops :  those 
of  Maryxl,  Dayol  &  Co.,  Eilburn,  Lincoln  &  Son,  and  Wm.  M. 
Hawss  &  Co. ;  the  Flour  Mills  of  Chaoe  &  Nason,  David  H.  Brat- 
ton  &  Co.,  D.  Brown  &  Son;  the  Twine  and  Stocking  Manufactory 
of  E.  M.  Swart  &  Co.,  and  other  manufactories  of  some  importance. 


MANUFACTURES  OF  SPRINGFIELD. 

Springfield,  according  to  the  last  Census  returns,  had  37  Manufi^c- 
turing  Establishments,  with  a  capital  of  $1,074,000,  that  employed  1,100 
male  and  637  female  hands,  and  yielded  products  valued  at  $2,065,594 
This  was  exclusive  of  the  Arms  manufactured  at  the  Government 
Armory  located  here,  which  is  one  of  the  most  important  arsenals  of 
construction  in  the  United  States. 

The  establishment  that  employed  more  hands  and  produced  a  larger 
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value  than  any  other  in  Springfield,  with  the  exception  of  the  Indian 
Orchard  Cotton  Mills,  was  the  Car  Manufactory  of  the 

Wason  Manufitotnring  Company. 

The  constrnction  of  Cars  is  comparatively  a  new  department  of 
manufactures  in  the  United  States,  bnt  in  consequence  of  the  vast 
and  rapid  extension  of  railroads  it  has  become  one  of  considerable 
magnitude.  It  is  a  singular  fact  that  nearly  all  the  companies  that  have 
been  organized  with  a  large  capital  for  the  prosecution  of  this  business 
have  not  been  successful,  and  those  whose  manufactories  are  now  the 
largest,  commenced  with  scarcely  any  capital  except  their  individual  en- 
terprise and  experience. 

About  twenty  years  ago,  Thomas  W.  and  Charles  Wason  commenced, 
on  the  banks  of  the  Connecticut  River,  preparing  lumber  for  Railroad 
Bridges,  and  did  a  small  business  in  repairing  and  building  Gravel  and 
Freight  Cars.  In  1846  they  advanced  a  step  forward  by  leasing  a  lot 
of  ground  on  which  they  erected  a  shop  for  making  Freight  and  Bag- 
gage Cars,  procuring  the  wheels  and  most  of  their  castings  from  a 
neighboring  foundry.  In  1848  the  "  Springfield  Car  and  Engine  Co.,** 
which  had  been  organized  in  the  year  preceding  with  a  capital  of 
$100,000,  for  the  building  of  Cars  and  Engines,  and  had  erected  exten- 
sive buildings  for  the  purpose  and  filled  them  with  machinery,  finding 
that  the  business  could  not  be  economically  conducted  under  their  exist- 
ing organization,  determined  to  dispose  of  their  stock  and  tools  in  the 
Car  department,  and  Messrs.  T.  W.  &  C.  Wason  became  the  purchasers. 
In  1851  Mr.  Thos.  W.  Wason  became  sole  proprietor  of  the  works  by  the 
purchase  of  his  brother^s  interest,  and  in  the  latter  part  of  the  same  year 
purchased  a  foundry  for  making  Car  Wheels  and  other  castings.  In  1853 
he  disposed  of  one-half  his  interest  in  the  Car  Manufactory  to  another 
person,  which  established  the  firm  of  T.  W.  Wason  &  Co.,  who  con- 
tinued business  as  a  firm  until  1862,  when  the  "  Wason  Manufacturing 
Company"  was  organized,  and  incorporated  with  Thomas  W.  Wason, 
President,  George  C.  Fisk,  Treasurer,  Henry  S.  Hyde,  Clerk,  and  L.  0. 
Hanson,  Superintendent. 

This  Company  is  now  largely  engaged  in  the  manufacture  of  every 
variety  of  Passenger,  Emigrant,  Baggage,  Freight,  Hand,  and  Horse 
Cars,  and  recently  purchased  the  extensive  property  formerly  owned  by 
the  **  Springfield  Car  and  Engine  Company,"  the  original  cost  of  which 
with  the  buildings  and  machinery  was  over  $120,000.  The  buildings^ 
eligibly  situated  near  the  passenger  depot  at  Springfield,  are  most  Birib- 
stantially  constructed,  and  cover  nearly  four  acres  of  gronnd.    Ttaf^' 
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comprise  a  two-story  brick  bailding  2*70  feet  long  and  70  feet  wide, 
occupied  upon  the  lower  floor  by  the  offices,  the  engine-room  (containing 
a  90-horse  power  engine,  bnilt  by  Thurston,  Gardner  &  Co.  of  Provi- 
dence, R.  I.,  fitted  with  the  "Corliss''  cat-ofif),  the  machine  shop,  80  by 
70  feet,  and  the  passenger  and  freight  car-body  and  track  bnilding  de- 
partments ;  npon  the  upper  floor  by  the  cabinet  room,  where  the  seats, 
sash,  doors,  blinds,  and  inside  work  of  passenger  and  street-cars  are 
made,  and  by  the  street  car-building  department.  The  blacksmith  shop 
is  of  brick,  180  feet  long  and  44  feet  wide,  and  contains  30  fires.  There 
are  also  a  brick  planing  mill  TO  by  44  feet,  a  brick  dry-house,  and  3  large 
wooden  paint  shops  (in  the  second  stcry  of  one  of  which  is  the  upholstery 
department),  having  accommodations  for  painting  10  passenger  cars, 
16  freight  cars,  and  6  street  cars  at  one  time.  The  foundry,  where  all 
the  car  wheels  and  castings  used  by  the  Company  are  made,  adjoins  the 
Car  Works,  and  occupies  a  brick  building  112  by  70  feet.  This  branch 
of  the  business  is  still  owned  separate  and  apart  from  the  car  works. 

The  machinery  in  the  Car  Works  is  of  the  most  complete  nature,  no 
expense  having  been  spared  in  the  construction.  Nothing  is  left  to  be 
doue  by  hand  that  can  by  any  possibility  be  accomplished  by  machinery, 
and  a  high  degree  of  excellence  in  the  products  is  thus  necessarily  at- 
tained. 

Cars  from  this  establishment  have  been  sent  to  Egypt,  China,  Brazil, 
Venezuela,  and  to  all  parts  of  the  United  States  and  Canadas.  A  large 
portion  of  the  rolling  stock  upon  the  Pacific  slope  bears  their  trade* 
mark.  Improvements  are  constantly  being  made  in  all  classes  of  Cars, 
especially  passenger  and  street  cars,  of  which  this  company  have  turned 
out  large  numbers  that  fof  beauty  of  finish  and  thorough  workmanship 
cannot  be  surpassed.  The  first  Sleeping-Car  ever  built  in  this  country 
came  from  these  works  ;  and  since  then  addition  after  addition  has  been 
made  to  their  conveniences,  until  now  there  seems  no  room  for  further 
improvement. 

About  300  men  are  now  employed  in  these  works,  who  receive  monthly 
from  ten  to  twelve  thousand  dollars.  All  the  different  departments  are 
presided  over  by  competent  and  experienced  foremen,  under  the  general 
superintendence  of  L.  0.  Haason,  a  member  of  the  late  firm  of  T.  W. 
Wason  &  Co.  The  Company  use  in  their  business  about  1,000  tons  of 
cast-iron,  450  tons  bar-iron,  30,000  pounds  of  brass  and  composition 
castings,  450  tons  of  coal,  and  a  million  feet  of  lumber  annually.  The 
aggregate  business,  including  car  repairing,  amounts  to  over  $500,000 
per  year. 

The  foundry,  purchased  in  1851  for  the  manufacture  of  car  wheels,  is 
now  owned  by  Mr.  T.  W.  Wason,  S.  W.  Ladd,  and  Q.  W.  Lawrence^ 
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trading  niider  the  name  and  firm  of  Wason,  Ladd  &  Co.  They  iiuui«« 
factare  exclasiyelj  Car  Wheels,  both  single  and  double  plated,  apd  Rail- 
way Castings,  furnishing  the  same  not  only  to  the  Car  Works  bat  to  % 
number  of  the  leading  New  England  railroad  companies.  Constant  em- 
ployment is  afforded  to  25  men,  and  upwards  of  2000  tons  of  the  beat 
quality  charcoal  pig-iron  are  used  annually. 


MANUFACTURES  OF  CHICOPEE. 

Chicopee,  near  Springfield,  has  sereral  important  manufactories. 
There  are  two  establishments  that  make  Agricultural  Implements,  one 
of  them  (Whittemore,  Belcher  &  Co.)  largely;  one  Leather  Belting 
Manufactory,  one  of  Loom- Harness,  Reeds  and  Bobbins,  one  of  Copper 
Faucets,  and  one  of  Military  Accoutrements.  Firearms  are  made  by 
the  "Massachusetts  Arms  Co."  to  an  amount  exceeding  $100,000  per 
year.  There  are  ^ereral  extensire  Cotton  Mills,  two  of  which  in  1860 
had  83,176  spindles,  2,443  looms,  consumed  7,000,000  pounds  of  cotton, 
employed  2,450  persons,  and  produced  20,000,000  yards  of  cotton  goods. 
But  the  most  celebrated  and  remarkable  establishment  in  the  town  is 
that  of  the  Ames  MANUFAOruRiNa  Company,  remarkable  alike  for  the 
vast  variety  of  articles  made,  the  multiplicity  of  operations  carried  on, 
and  the  excellence  of  its  manufactures.  Its  founder  was  Nathan  P. 
Ames,  who  in  1829  commenced  at  Chickopee  Falls  the  manufacture  of 
Cutlery  with  nine  workmen.  Mr.  Ames  was  bom  in  1803,  and  died  in 
1847,  at  the  early  age  of  44.  Though  not  an  inventor,  he  possessed  a 
wonderful  insight  into  the  practical  value  of  new  inventions,  and  at  the 
time  of  his  death  he  was  regarded  as  one  of  the  most  eminent  ot  Amer- 
ican mechanics.  Since  his  decease  the  business  of  the  Company  has 
been  superintended  by  his  brother,  James  T.  Amesf  a  gentleman  thor- 
oughly skilled  in  mechanism,  and  possessing  administrative  abilities  of 
a  high  order. 

The  manufactures  of  the  Ames  Company  may  be  divided  into  four 
classes — Machinery,  Swords  and  Ordnance,  Gilt  and  Plated  Wares,  and 
Bronze  Castings.  The  list  of  machines  made  here  is  very  comprehen- 
sive, and  includes  heavy  Tools,  massive  Castings,  horizontal  Turbine 
Wheels,  Lathes,  Planing  Machines,  and  Cotton  Machinery.  The  me- 
chanical ability  displayed  by  this  Company  is  appreciated  abroad  as  well 
as  at  home.  In  1854  the  British  Gk>Yemment  sent  out  commissionen  to 
America,  who  employed  the  Ames  Company  to  build  machines  for  aaidog 
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the  Stock  or  woodwork  of  muskets,  and  which  now  are  in  Bse  at  the 
Enfield  Armory,  near  Woolwich,  England. 

The  mannfactare  of  Swords  was  one  of  the  earliest  attempted  bj 
Mr.  Nathan  P.  Ames,  who  in  1831  obtained  a  contract  for  famishing 
them  to  the  United  States  Government,  and  since  that  time  nearly  all 
the  government  Swords  have  been  made  at  this  establishment. 

Daring  the  present  Rebellion  they  have  very  greatly  increased  their 
facilities,  so  as  to  be  able  to  famish  large  numbers  of  Sabres,  Swords, 
and  Bronze  Guns  to  the  government,  besides  keeping  their  other  branches, 
sach  as  the  manafacture  of  Plated  wares  and  Machines,  in  fall  operation 
for  the  sapply  of  the  market. 

They  were  one  of  the  first,  if  not  the  first,  to  introduce  the  Electro- 
Plating  and  Gilding  process  into  this  country  in  1839. 

Probably  however  this  establishment  has  obtained  its  greatest  celeb- 
rity for  its  artistic  manufactures  in  iron  and  bronze,  and  the  colossal 
Statues  of  DeWitt  Clinton  in  Greenwood  Cemetery,  Brooklyn — Frank- 
lin, in  School  Street,  Boston — and  the  equestrian  Washington  in  Union 
Square,  New  York — are  highly  creditable  specimens  of  their  skill  in  this 
department. 

This  Company  have  a  capital  of  $250,000  invested,  and  employ  about 
500  workmen. 

HoLTOKE,  on  the  right  bank  of  the  Connecticut  River,  nine  miles 
above  Springfield,  was  designed  by  its  projectors  to  be  one  of  the  great- 
est manufacturing  towns  in  the  United  States.  Acting  under  a  charter 
granted  by  the  State  of  Massachusetts  to  the  Hadley  Falls  Company, 
with  an  authorized  capital  of  $4,000,000,  a  number  of  capitalists  pur- 
chased about  1200  acres  of  land,  and  constructed  a  dam  across  the  river 
1,018  feet  in  length  between  the  abutments,  and  30  feet  high  at  the 
head- water,  obtaining  power  sufficient  to  drive  at  least  1,000,000  spin- 
dles. They  laid  out  a  town  on  a  plan  calculated  to  secure  many  advan- 
tages to  its  future  inhabitants,  and  erected  two  large  Cotton  Mills,  each 
268  feet  long  and  68  feet  wide,  five  stories  in  height,  and  a  Machine  Shop 
448  feet  long  and  60  feet  wide,  besides  a  large  Furnace  and  Blacksmiths' 
Shop,  and  equipped  them  with  machinery  and  tools  of  the  best  description. 

In  1860  the  town  had  a  capital  invested  in  manufactures  of  $2,072,400, 
employed  726  males,  1,271  females,  and  produced  an  aggregate  annual 
value  of  $2,108,500.  The  principal  manufactories  were  the  Lyman 
Mills  that  had  50,000  spindles  and  1,200  looms,  the  Hampden  Mills  with 
10,000  spindles  and  310  looms,  the  Holyoke  Paper  Company,  the  Par- 
sons Paper  Company,  the  Wire  Manufactories  of  William  E.  Rice,  two 
Machine  Shops,  and  two  manufactories  of  Loom- Harness  and  Reeds. 
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Shelburne  Falls,  about  fifty  miles  north  of  Springfield,  on  the 
Deerfield  River,  a  few  miles  from  its  janction  with  the  Connecticut,  is 
noteworthy  as  a  manufacturing  place  principally  from  the  fact  that 
it  contains  the  largest  manufactory  of  Cutlery  in  the  United  States, 
known  as 

Lamson  ft  Ooodnow^s  Cutlery  Works. 

Like  most  of  the  other  remarkably  successful  manufacturing  establish- 
ments of  the  United  States,  this  has  grown  up  from  small  beginnings, 
having  been  founded  by  Mr.  Ebenezer  G.  Lamson,  who  commenced  the 
manufacture  of  Cutlery  at  this  place  about  the  year  1842.  Mr.  Lamson 
is  the  son  of  Silas  Lamson,  who  was  the  inventor  of  the  present  form 
of  bent  Scythe  Snaths — the  handles  of  scythes  previous  to  his  invention 
having  been  made  straight;  and  for  nearly  sixty  years  the  family,  father 
and  sons,  have  been  manufacturers  of  these  useful  articles.  In  1844  Mr. 
A.  F.  Goodnow  became  associated  with  Mr.  Lamson  in  the  Cutlery  man- 
ufacture, establishing  the  firm  of  Lamson  &  Goodnow. 

At  that  time  American  Cutlery  had  not  yet  overcome  the  prejudices 
with  which  it,  in  common  with  locks  and  other  articles  of  hardware,  was 
regarded  by  both  dealers  and  consumers,  and  about  forty  men  were 
sufficient  to  manufacture  all  that  could  be  sold.  By  the  introduction  of 
machinery,  however,  not  only  the  facilities  of  manufacturing  were  in- 
creased, but  a  uniformly  good  quality  was  secured,  which  elicited  from 
Fleischmann,  in  his  work  on  the  branches  of  industry  in  the  United 
States,  the  remark  that  the  American  "  manufacturers  of  Cutlery  have 
far  surpassed  those  of  the  old  world  in  the  manufacture  of  Tools,  and 
not  merely  in  the  excellence  of  the  metal  used,  but  especially  in  the  prac- 
tical utility  of  their  patterns,  and  in  the  remarkable  degree  of  the  finish 
of  their  work." 

In  thi?,  manufactory.  Table  Cutlery,  Butcher  and  Pocket  Knives, 
Augers  and  Bits,  are  made  almost  exclusively  by  machinery,  much  of  it 
invented  and  constructed  in  the  establishment.  TIk  blade  is  forged  by 
trip  and  drop-hammers,  which  measure  off  the  amount  of  steel  for  the 
particular  kind  of  blade  required,  and  hammer  it  into  shape  ;  and  the 
shoulder  or  bolster  is  formed  by  hammering  between  dies  or  swajres  so 
constructed  as  to  give  the  required  form  and  size.  The  blade  is  then 
passed  again  under  the  trip-hammer  and  receives  its  last  huminering, 
giving  it  the  required  thickness  and  taper,  and  at  the  same  time  conden- 
sing the  steel  so  as  to  impart  to  it  a  good  cutting  quality.  After  this 
operation  is  performed,  which  is  regarded  very  critical  and  requiring  the 
best  skill,  the  blade  is  next  passed  through  a  punching  press  containing 
a  pair  of  dies  the  exact  shape  of  the  entire  blade,  a  process  that  secures 
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QDiformity  to  all ;  and  then  it  is  retarned  to  the  drop-hammer  and  at  a 
low  heat  is  struck  between  a  pair  of  finishing  dies,  so  made  as  to  touch 
every  part  of  the  blade,  and  by  this  means  is  straightened  perfectly. 
The  blade  having  been  thus  forged  is  ready  to  receive  the  stamp  of  the 
Company,  which  is  put  on  by  means  of  a  large  press  operated  by  one 
man  somewhat  as  a  hand  printing-press.  An  expert  operator  will 
itamp  3,500  blades  per  day.  Now  the  blade  is  ready  to  be  hardened 
uud  tempered,  a  very  nice  operation  for  which  they  use  a  machine  of 
dieir  own  invention,  and  patented  by  them. 

This  machine  consists  of  a  series  of  cast-iron  tubes,  say  2^  inches 
internal  diameter  and  8  inches  long,  which  are  placed  directly  over  the 
fire-box  in  such  a  manner  as  to  allow  the  heat  to  pass  all  around  them. 
In  these  tubes  the  blades  are  placed  by  the  workman,  commencing  at  one 
end  of  the  machine.  There  is  room  in  each  tube  for  two  blades — 
so,  as  one  is  taken  out  another  is  put  in ;  and  after  the  fire  is  once 
allowed  to  pass  around  the  tubes,  the  workman  continues  to  put  in  and 
take  out  of  each  tube  in  succession,  not  having  to  wait  for  the  blades  to 
heat,  as  they  heat  uniformly,  and  in  perfect  time,  to  the  degree  required. 
When  heated  and  taken  from  the  tubes  they  are  placed  in  a  vat  of  pre- 
pared  oil  and  cooled ;  and  when  taken  out  and  cleaned  of  the  oil,  they 
are  passed  into  a  sand  bath  heated  by  the  same  fire  used  for  the  tubes. 
In  this  bath  they  remain,  watched  by  an  experienced  hand,  until  they 
are  heated  and  reduced  to  the  requisite  temper. 

After  the  Blade  is  tempered  it  is  ready  for  grinding  and  polishing, 
operations  that  are  performed  by  hand,  by  skilled  workmen,  and  in  sub- 
stantially the  same  manner  as  in  Sheffield.  The  blade  is  now  ready  for 
the  Handle,  which  is  made  from  ivory,  pearl,  horn-tips,  cattle  shin-bones, 
cocoa  wood,  rosewood,  ebony,  or  bu£falo  horns. 

The  Handles  are  cut  into  shape  by  saws,  then  passed  through  various 
machines,  giving  them  the  required  shapes,  and  fitting  them  to  receive 
the  Blades.  Ordinarily  the  handles  are  fastened  to  the  blade  by  cement 
or  rivets,  but  in  this  establishment  most  of  the  handles  are  attached  by 
special  processes,  that  secure  them  firmly  and  prevents  the  possibility  of 
their  becoming  loose  by  use  or  exposure  to  hot  water.  These  improve- 
ments are  patented  by  this  Company  and  used  only  by  them. 

This  Company  make  about  fi^*  hundred  different  styles  of  Cutlery, 
and  consume  in  their  manufacture  200  tons  of  Steel  per  year,  18,000 
pounds  of  Ivory,  150  tons  of  Ebony,  300  tons  of  Rosewood,  300  tons 
of  Cocoa  wood,  400  tons  of  Coal,  100  tons  of  Grindstones,  10  tons  of 
Emory,  5  tons  of  Sheet  Brass  and  Brass  Wire,  and  about  300,000  pieces 
of  Shin  Bones. 

The  buildings  are  constructed  so  as  to  form  a  hollow  square,  and 
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eoTer  an  area  of  seyen  acres  of  ground.  The  main  building,  which  if 
of  brick,  is  208  feet  long  by  45  feet  wide,  and  two  stories  high.  Ad* 
joining  this  is  their  forging  shop,  128  feet  long  by  45  feet  wide,  in  which 
they  mn  twenty-one  trip-hammers,  ten  drop-hammers,  and  other  heavy 
machinery.  At  the  opposite  end  of  the  main  building  is  the  Polishiog 
Shop,  116  feet  long  by  25  feet  wide,  containing  two  rows  of  polishers. 
The  other  buildings  comprise  one  for  making  Knife  Handles  and  for 
Finishing;  and  another,  112  by  25,  for  hand-forging  and  Tempering 
the  Blade.  Extensive  as  these  buildings  are,  they  are  not  sufficiently  so 
to  accommodate  the  increasing  business,  and  the  Company  propose  to 
erect,  during  the  present  year  (1864),  new  buildings  affording  nearly 
double  the  capacity  of  the  present  workshops. 

The  manufacturing  department  is  under  the  superintendence  of  J.  W. 
Gardner,  who  has  been  with  the  Company  the  greater  part  of  the  time 
since  they  engaged  in  the  manufacture  of  Table  Cutlery,  and  irho  is  the 
inventor  of  some  of  their  most  popular  styles. 

For  several  years  the  works  have  been  owned  by  a  Company  incorpo- 
rated as  the  "Lamson  &  Goodnow  Manufacturing  Company,"  wiUi 
E.  G.  Lamson,  President,  A.  F.  Goodnow,  Treasurer,  and  J.  W. 
Gardner,  Agent.  They  employ  nearly  five  hundred  workmen,  and 
produce  Cutlery  to  the  amount  of  $600,000  annually. 

In  1858,  Mr.  E.  G.  Lamsou  purchased  the  Armory  at  Windsor, 
Vermont,  where  the  first  Rifles  were  made  by  machinery  to  use  the 
Minio  ball  or  its  equivalent,  and  where  the  greater  part  of  the  ma- 
chinery and  tools  were  made  that  are  now  in  use  in  the  principal  armory 
in  England,  at  Enfield,  near  Woolwich.  Here  he,  in  association  with 
E.  E.  Lamson,  under  the  name  of  E.  G.  Lamson  &  Company,  is 
now  making  Springfield  Rifled  Muskets  largely,  having  contracted  in 
1861  to  supply  the  Government  with  fifty  thousand  of  these  weapons, 
nearly  all  of  which  have  been  delivered  and  approved.  They  also 
manufacture  all  kinds  of  Machinery  for  making  Guns  and  Pistols, 
having  patterns  and  drawings  of  every  thing  necessary  to  fit  out 
a  complete  Armory.  They  are  now  engaged  in  manufacturing  a  new 
Breech-Loading  Rifle,  constructed  on  the  repeating  principle,  which 
has  been  fired  nine  times  in  eleven  seconds,  as  a  Repeater ;  and  withoat 
using  the  repeating  principle,  it  has  be^n  fired  twenty  times  per  minute. 
This  is  the  most  rapid  shooting  of  which  we  are  advised.  This  Rifle 
has  been  tested  by  order  of  the  Ordnance  Department,  and  has  been 
recommended  as  a  most  efficient  weapon  for  soldiers'  use.  It  belongs  to 
the  class  called  ''magazine  guns,"  the  magazine  being  in  the  stock  under 
the  barrel.  Experts  who  have  examined  almost  all  of  the  different  kinds 
of  breech-loading  g^ns  have  expressed  a  preference  for  this,  and  ereB 


E.   O.   LAM80N  AND  00. 's  ABMOBT.  841 

predict  that  it  will  inaagarate  as  important  an  era  in  the  history  of  fire- 
arms as  did  the  invention  of  Colt's  Revolver.  The  repeating  principle 
of  this  gan  will  be  applied  to  Pistols. 

Ever  since  the  invention  of  firearms  the  attention  of  ingenious  men 
has  been  directed  to  the  discovery  of  a  perfect  weapon  loading  at  the 
breech.  If  our  countrymen  have  sacceeded  in  making  a  perfect  weapon 
of  this  kind  they  will  be  entitled  to  the  credit  of  having  made  an  inven- 
tion second  only  in  importance  to  the  invention  of  gunpowder.  With 
such  a  weapon,  an  army  lying  on  the  ground  and  almost  protected  from 
harm,  could  pour  into  its  antagonist  a  ''sheet  of  flame  and  shower  of 
lead"  that  none  could  withstand.  With  such  a  weapon  and  the  metallic 
water-proof  cartridge  an  army  could  make  its  most  successful  attacks  in 
the  heaviest  rain-storms.  With  such  a  weapon  and  cartridge  the  pres- 
ent army  of  the  United  States,  without  calling  for,  much  less  impressing 
or  conscripting  one  additional  man,  would  be  invincible  by  any  foe 
armed  with  the  ordinary  musket  or  rifle,  and  standing  exposed  while 
''  drawing  ramrod"  &nd  going  through  the  ceremonial  required  in  load* 
ing  at  the  muzzle  after  each  single  shot.  Distinguished  generals  have 
expressed  the  opinion  that  the  adoption  of  a  weapon  of  proper  con- 
struction, loaded  at  the  breech,  would  double  the  effective  force  of  an 
army,  but  in  this  instance  common  sense  is  quite  equal  to  the  most  ma- 
ture military  axperience.^  It  is  believed  that  the  officers  of  the  govern- 
ment are  now  taking  all  of  this  class  of  arms  that  can  be  manufactured, 
but  if  it  can  be  proved  that  they  are  not,  the  next  generation  will  not 
jndge  them  with  the  leniency  of  the  present. 

Messrs.  E.  Q.  Lamson  &  Co.  are  now  employing  about  400  men  in 
their  Armory  and  Machine  Shop. 

(1)  Major-General  Roseorsns,  in  a  letter  dated  Norember  18th,  1863,  stated — "The 
GoTernment  has  alre;uly  become  oonvinoed  that  breeeh-loading,  reroMng  chambered, 
or  single -charged  arms,  should  be  used  for  cavalry  and  other  mounted  troops.  It  should, 
and  in  my  opinion  will,  ultimately  adopt  them  for  infantry.  I  hare  no  doubt  that  could 
such  arms,  of  proper  construction,  be  substituted  at  once  for  those  now  in  use,  it  would 
add  not  less  than  fifty  per  cent,  to  the  force  or  power  of  the  troops  now  in  the  field.  In 
other  words,  we  should  augment  our  army  ont-half  by  changing  tho  weapons." 
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MANUFACTURES  OF  WORCESTER. 

» 

[The  following  are  the  Statistics  of  the  principal  mannfactares  of 
Worcester  Coanty,  which  inclades,  besides  the  City  of  Worcester,  the 
manafacturing  towns  of  Clinton  and  Fitchbarg,  for  the  year  ending 
Jnne  1,  1860 :] 


Mannf&ctares. 
Agriealtaral  implements.... 
FanniDsr  mills 

No.  of 
Establish- 
ments. 

Plows. 

2 

Plow  handles , 

1 

Sakes 

2 

Straw  cntters „,.. 

Baskets , 

1  ..••                   V*.  ... 

Bolts,  nats,  etc 

1 

26 

z....« 
« 

6 

I 


Boots  and  shoes 183. 

Boxes. 

Brass  founding 

Brooms  and  brashes , 

Broom  and  tool  handles 

Buttons  

Cabinet  furniture 16. 

Chalrn 62 

Calliopes 1 

Cane  splitting 1. 

Car  linings 1 

Carpets 1. 

Carriages  35. 

Cars 2. 

Carpenters'  tooln 2 

Casks  and  barrels 1. 

Clothing 37 

Coffins 4 

Combs  25. 

Copyiog  presseii 1. 

Cotton  goods 2 

Batting  and  wadding 2.. 

Cordage 2 

Tarn,  thread,  wick,  ete 6. 

Cotton  and  woolen  machinerj 

Eave  trougho 

Edge  tools 

En-velopes 

Firearms 

Flour 

Onn  powder 

Hand  cards 

Hardware  .*. 

Hose  and  belting  

Hoslerj 

Habt,  spokes  and  fsUoM  ,-,.^ 
Iroa  founding 


Bav  Male 

Capital.  Q^aterial.  hands. 

$15,000 $25,800 45 

800 

152,500 

9,000 

6,000 

26,000 

1,275 

3,000 

478,325 

155,100 

11,780 

12,000 

4,800 

39,000 

646,400 

3.000 

108,800 

1,500 

300.000 

113,700 

45,000 

49,000 

4.000 

140,650 

3,900 

131,600 

5,000  


Femal« 
hands. 


7 

1 

6 

1 

2 

67 

1 

3 

6 

2 

8 

8 


0,500.. 

34.000. 

90,500. 

232,000. 

2.000. 

329,300. 

33,000., 

52,500. 
231,200. 

30,000. 

34.400. 

S3..500. 

18,000. 

79,000. 

23,960. 
119,400., 


V*^,ouv 

368 

«v....* 

I 

*                         •.•■M 

179,350...... 

asi 

4,000 

7 

1,535 

11 

■                         •••«.• 

24,000 

30 

•                         «...•• 

525 

9 

.                       ••••••• 

7,000 

»     7 

1,076,531 

4,212 

.6,040 

103,280 

108 

11,300 

« 

•                   •«•••« 

6,865 

20 

•               V****** 

2,415 

17 

1,200 

2 

T 

29.627 

80 

479.901 

1,311 

.1,281 

1,630 

5 

•                  ••■••« 

90,000 

70 

.      45 

1,967 

6 

397,000 

95 , 

.    129 

67,286 

184 

27,542 

.38 

5.900 

15 , 

1 

3,275 

11 

28.3,708 

139 

S26«*«*» 

3,178 

10 , 

I          •••••• 

114,665 

262 

61 

3,000 

9 

,380,608 

2,970 

.  3,345 

7,470 

4 

1 

32,757 

28 

20 

116.460 

71 , 

80 

261, 6.W 

663 

6 

2,000 

10 

211,6.'?9 

336 

40,750 

12 

46 

21,900 

132 

6.')2,671 

95 

42,938 

9 

28,220 

52 

9 

54,910 

62 

48,000 

10...... 

•••••• 

51,650 

53... CM 

vlr**«*  • 

9,975 

31 

•••••• 

139.720 

174 

••■••• 

yaiD«or 

product 

$87,000 

1,900 

367,U0 

13,900 

60,000 

10^000 

9,606,907 

174,0n 

17,900 

90,900 

19,900 
7,900 

00,900 

1,421,649 

8,000 

160,000 

8,100 

900,000 

180,858 

77,600 

34,000 

12,350 
478,250 

10,560 
371,200 

15,000 

6,698.090 

9.600 

60.990 
181,645 
790.940 

12.00( 
478,3.10 

65,000 
106,000 
732.457 

71.450 
181.700 
112,000 

06,000 
181,300 

99,859 
974,000 
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ManafketorM. 


No.  of 
Bstablish-      CapiUl 
mento.       InTested. 


Raw 
material. 


Male       Female 
bands,      hands. 


Iron,  rolled 

Jewelry  

Lasts  and  boot  trees 

Leather 

Linen  goods 

Locomotive  and  car  repairing.. 

Looms 

Lnmber,  planed 

"  sawed 

Machinery 

Machine-card  clothing 

Machine  knives 

Malleable  castings 

Maps 

Matches 

MelodeoQ  cases 

Musical  instruments 

Mnsical  reeds 

Morocco 

Needles 

Organs 

Packed  provisions 

Palmleaf  hats 

Paper,  printing  and  writing... 

Paper,  wrapping 

Patent  machiaes 

Patterns  and  models 

Pianos  

Piano  and  melodeon  legs 

Pocket  Books 

Pottery  ware 

Preserves  

Printing 

Refined  cider 

Reeds  and  harness,  ete 

Saddlery  and  harness 

Sash,  doors  and  blinds. 

Scythes 

Shoddy 

Shoe  nails 

Shoe  pegs 

Shoemakers*  tools 

Skates  

Soap  and  candlel 

Steel  traps 

Stores 

Straw  goods 

Tin  and  sheet-iron  ware 

Wire 

Wooden  ware 

Woolen  goods 

Woolen  yarns 


1 $115,000. 

6 32,000. 

11 12,950. 

47 387,100.. 

1 76,000. 

1 10,000. 

1 90,000.. 

9 29,800.. 

168 345,350  . 

26 236,000.. 

8 140.900. 

3 43,500.. 

1 9,000.. 

!....«  3,000.. 

2 1,400.. 

4.;....  16,000.. 

2 7,500.. 

1 

2 

2 

I 

1 

21 

6 

3 

3 

2 

2 

2 


6,000 

6,200 

4,000 

4,000 

7,000  

67,700 

177,000 

61,000 

26,800 

^,000  ••••• 

18,000 

Zo,000....M 


6.....\^     30,700. 

2 6,000.. 

2 4,200., 

4....»  S5.000. 

4....^  13,200.. 

7 27,100.. 

17 16,960. 

11 84,300.. 

6 77,000. 

6 11,300.. 

1 4,000.. 

3 6,600. 

6 96,600. 

1 6,000.. 

10 30,750.. 

1 2,600.. 

3 11,500. 

4 64,500.. 

28 82,200, 

6 275.000. 

26 167,800 

42 1,910.000.. 

3 42,000.. 


$367,000 

1*       212...», 

27,900 

39 

7 

8,676 

>•              ^IOt««*«i 

1                   •••••• 

977.520 

.      817 

lU  750... 

••  1     ou*»»«*« 

,    100. — 

3,00i)  .... 

20 

•                  •••••• 

21.000 

•                   VV»a«««« 

66,985 

41 

428.802 

.      352 

1 

149,535  .... 

.      406 

263,435 

70 , 

.      10 

21,449 

27 

12,300 

40 

3.330 

3 

5,345 

■                           ^a***** 

7 

13,275 

39 

1,940 

12 

3,610 , 

15 

62,000 

11 

1 

800 

•            AX  «•••«« 

2,930 

6 

1 

11,000  ..... 

1 

288,463 

110 

446 

290,426 

.      114 

76 

42,000 , 

26 

10 

61,400 

14 

xX  •••••• 

1,200 

ll....« 

11,800 , 

29 

30,700 

45 

118,960 

86 

136 

3,150 

13 

4,851 

3 

8 

6,350 

22 

2 

6,827....^ 

X^....M 

21,240 

44 

36 

16.400 

43 

68.000 

102 

39,720 

99 

•  •••« 

42,081 

2R#  •••••• 

4 

16,000 

/•••••• 

3,405 

14 

2 

4,992 

61 

1,486 

8 

<45,377 

27 

1,020 

6...... 

12,866 

17 

209,687 

96 

l82 

83,613 

101 

1 

606,700 

394 

28 

162,800 

332 

3 

3,067,531 

.  2,006 

1,106 

66,160 

46 

33....- 

Value  of 
Product. 

$440,000 
9O,.500 
40,180 
1,309,913 
160,000 
13,000 
76,000 
95,620 
625,724 
472,893 
331,200 
48,000 
88,.'i00 
6,000 
8,706 
62,400 
11,200 
18.500 
36,000 
6,250 
9,000 
13,000 
438,187 
615,860 
124,000 
74,200 
10,280 
46.000 
63,000 
.  167,500 
10,000 
150,000 
21,600 
14,856 
4S.4.50 
42,990 
120,798 
Ui.200 
73,620 
19,750 
11,000 
43,600 
11,000 
68,2.?6 
4,500 
26,900 
467,750 
148,415 
940,000 
332,0.i3 
6,195,.'i42 
112,fK)0 


Total,  including  miscellane- 
ous manufiictures  not  above 
specified 1,367 


$13,334,769       $18,234,684       18,190       12,699        $37,002,920 
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REMARKABLE  MANUFACTORIES  IN  WORCESTER. 

The  Washburn  Wire  Worki— Ichabod  Washburn  ft  Moen«  Froprieton. 

Worcester  has  long  been  known  as  one  of  the  most  flonrishing  and 
enterprising  of  the  interior  cities  of  New  England,  and  noted  especially 
for  the  variety  and  extent  of  its  manufactures.  The  leading  interest  iu 
the  city,  judged  by  the  amount  of  the  product  (which  is  noni  considera- 
bly more  than  the  statistics  show),  is  Wire  Drawing ;  and  the  oldest 
and  largest  of  the  establishments  in  this  manufacture  is  the  '*  Washburn 
Wire  Works." 

These  works  were  founded  in  1834,  by  Ichabod  Washburn,  who  had 
previously  been  engaged  in  making  wire  at  North ville,  Worcester 
County,  where  he  built  a  small  factory  as  early  as  1831.  At  that  time 
Wire  Drawing  as  an  American  manufacture  was  in  its  infancy — in  fact 
Card  Wire  was  not  made  from  the  rods  to  any  extent  in  this  country. 
What  little  had  been  made  was  of  an  inferior  quality,  that  tended  to 
excite  a  prejudice  against  American  wire.  This  prejudice  Mr.  Wash- 
burn resolved  to  overcome,  which  could  only  be  done  by  making  an 
article  of  better  quality  than  the  imported ;  and  that  he  did  this,  is 
evident  from  the  fact  that  in  five  years  after  he  had  built  the  Grove  Mill 
card  wire  was  no  longer  imported.  In  this  he  was  aided  first  by  the 
protection  afforded  by  a  favorable  tariff,  and  secondly  by  a  large  home 
demand.  The  County  of  Worcester  has  long  been  the  principal  seat  of 
the  manufacture  of  Cards,  both  hand  and  machine,  in  this  country. 
Here  the  Earles,  for  three  generations,  and  other  celebrated  makers  of 
cards  and  card-clothing,  have  pursued  this  important  branch  of  business. 
Indeed,  until  recently  bat  few  cards  were  made  out  of  Massachusetts. 
But,  more  than  to  either  of  these  circumstances,  his  success  was  due  to 
the  fact  of  employing  novel  and  original  machinery,  that  not  only  im- 
proved the  quality  of  the  wire,  but  increased  the  product.  In  1851,  at 
the  London  International  Exhibition,  it  was  freely  admitted  by  the  large 
wire  manufacturers  of  England  that  the  Americans  had  machinery  supe- 
rior to  theirs,  and  that  they  were  able  to  make  four  times  as  much  wire 
with  the  same  number  of  hands  as  was  ordinarily  done  in  that  country. 

Card  Wire  continued  to  be  for  many  years  the  leading  article  of  man- 
ufacture at  the  Washburn  Works,  but  as  other  kinds  became  in  demand 
fiicilities  were  provided  for  producing  them.  When  the  invention  of 
the  Telegraph  had  induced  an  extensive  demand  for  wire  for  telegraphic 
purposes,  Mr.  Washburn  directed  his  attention  to  its  manufacture,  es- 
pecially to  Galvanized  Wire,  which  is  a  better  conductor  of  the  electric 


THE  WASHBURN  WIRS  WORKS. 


345 


flaid  than  ordinary  wire.  Previoas  to  the  adoption  of  the  process  of 
galvanizing,  the  scale  had  to  be  removed  from  the  wire  by  means  €hat 
required  an  expos'nre  to  acids  from  fifteen  to  twenty  minutes,  which  ren- 
dered it  brittle.  To  obviate  this  defect  Mr.  Washburn  secured  the  con- 
trol  of  an  English  patent  for  a  process  by  which  the  wire  is  passed 
through  a  tube  heated  so  as  to  bring  it  up  to  a  slight  red  heat,  and  then 
through  a  cold  acid  bath,  remaining  in  it  however  hardly  a  second,  from 
which  it  emerges  in  a  perfectly  clean  condition,  and  not  injured  as  it 
usually  is  when  long  exposed  to  acids.  Wire  made  in  this  way  has  borne 
the  weight  of  trees  falling  upon  it  without  breaking.  The  importance 
of  great  tenacity  in  telegraphic  wire  is  too  evident  to  need  remark.  The 
following  Table  represents  the  common  numbers  of  iron  wire  used  for 
this  purpose,  and  its  strength  as  plain  wire,  and  also  when  coated  with 
zinc — ^the  figures  representing  in  pounds  the  strain  at  which  each  had 
broken : 


Plain  iron.      GaWanlzed. 

No.  6 2,300 2,390 

No.  1 2,010 2,210 

No.  8 1,820 1,985 

No.  9 1,520 1,665 


Plain  iron.      GaWanlied. 

No.  10 1,270 1,385 

No.  11 1,043 1,155 

No.  12 832 992 

No.  13 631 886 


Messrs.  Washburn  and  Moen  are  the  only  makers  of  Patent  Gal- 
vanized Wire  in  the  United  States,  and  notwithstanding  it  is  established 
that  the  system  which  they  have  adopted  uniformly  secures  the  ad- 
ditional strength  of  12^  per  cent,  in  tension,  and  the  same  in  the  section 
power,  over  any  other  mode  of  galvanizing  yet  adopted,  they  sell  it  at 
same  prices  charged  by  others  for  the  ordinary  wire. 

When  the  popularity  of  Hoop  Skirts  created  a  demand  for  Crinoline 
Wire,  this  firm  engaged  extensively  in  its  manufacture,^  and  they  are  now 
by  far  the  largest  producers  of  this  wire  in  the  United  States.  The  steel 
used  in  making  crinoline  wire  is  imported  from  England  in  the  form  of 
coiled  rods  of  about  ^  of  an  inch  in  thickness. 

The  first  operation  to  which  it  is  subjected,  is  heating  it  to  about  a 
bright-red  heat,  in  a  furnace  adapted  for  the  purpose,  by  which  it  is 
softened.  It  is  next  cleansed  with  an  acid  to  remove  all  oxide  from  its 
surface,  after  which  it  is  coated  with  rye-flour  and  dried  in  a  special  ap- 
paratus. It  is  now  ready  for  drawing,  which  consists  in  reducing  the 
steel  rod  to  a  much  less  diameter  and  at  the  same  time  greatly  extend- 
ing its  length.  One  end  of  the  rod  is  first  pointed  on  an  anvil  down  to 
the  size  or  number  to  which  it  is  to  be  drawn  on  the  ''gauge  plate." 

The  wire,  after  it  has  be*en  pointed,  is  passed  through  a  hole  of 
the  proper  size  in  a  steel  draw-plate,  which  is  secured  fast  to  the 
107 
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drawing-frame,  and  is  then  carried  forward  and  fastened  to  a  drawini 
Mock  placed  upon  the  top  of  a  revolving  vertical  spindle  on  the  drawin] 
frame.  As  the  block  revolves  it  winds  the  steel  rod  around  it  and  polls 
through  the  hole  in  the  steel  draw-plate,  rcdaciug  its  size  to  wire  gaaj 
called  No.  7.  It  takes  no  less  than  ten-horse  power  to  draw  the  ste 
rod  down  to  wire  during  this  first  operation,  which  compresses  the  aton 
of  the  metal  very  close  together,  rendering  it  hard  and  brittle.  Befoi 
it  can  be  drawn  a  second  time  it  requires  to  be  softened  again  in  tb 
annealing  furnace,  and  afterwards  cleansed  in  the  same  manner  as  itwi 
prepared  for  the  first  drawing  operation.  It  is  then  drawn  through 
Rinallcr  hole  in  a  draw-plate  and  reduced  two  sizes,  and  so  on  until  J 
!  has  been  reduced  to  the  requisite  size  and  what  was  a  few  yards  i 

length  has  been  extended  to  two  thousand  yards.  It  is  then  flattene 
by  drawing  from  one  reel  and  passing  it  between  a  pair  of  pressure  stei 
rollers.  After  this  the  flattened  wire  is  next  hardened  by  passing  J 
through  a  bath  of  red-hot  lead,  then  through  a  trough  of  oil  where  J 
is  quenched,  then  through  a  bath  of  slightly-melted  lead  heated  t 
•  such  a  heat  as  will  reduce  it  to  the  right  temper — requiring  much  prac 
J  tleal  experience  to  secure  the  proper  temper.     This  process  for  tempei 

ing  is  patented  by  this  firm.  Messrs.  Washburn  &  Moen  hare  fa 
cilities  for  making  thirty  tons  of  Crinoline  Wire  per  week.  They  fni 
nish  wires  for  others  to  cover,  and  have  also  over  900  machines  employee 
in  covering  wire. 

This  process  may  be  described  as  follows :  The  wire,  after  being  tem 
pered,  is  taken  to  the  Covering  Room  on  reels,  which  are  placed  in  i 
f  frame  near  the  floor  and  the  wire  ])assed  up  through  the  middle  of  thi 

1  braiding  machines   and  wound  upon  a  top-reel.     In  passing  upward,  t 

!  spool  carriage,  simihir  in  almost  every  respect  to  a  cord-braiding  ma 

j  chine,  and  carrying  several  spools  of  cotton  yarn,  covers  the  wire  witi 

1  cords.     The  spools  are  moved  back  and  forth  in  grooves  by  a  series  oi 

j  small  sun-and-planet  wheels  underneath   the  roll-plate,  and  while  the] 

!  .  are  tluis  moved  they  braid  the  yarn  around  the  wire  and  thus  perfect  i 

ready  to  be  sent  to  the  warehouse.     Not  less  than  250,000  yards  ot 
flattened  steel  wire  are  covered  daily  in  this  manufactory,  and  when  run 
<  ning  day  and  night  double  that  quantity. 

Tliis  firm  are  also  the  principal  and  we  believe  the  sole  makers  in  this 
!  countrv  of  Wire  for  Musical  Instruments.     Previous  to   1850  all  th< 

!  pianoforte  wire  was  imported,  and  the  business  was  monopolized  by  c 

j  single  house  in  England.     At  the  solieitation  of  the  late  Mr.  Chicker* 

ing,  of  Boston,  Messrs.  Washburn  <fe  Moen  were  induced  to  engage  in 
j  the  maHufactnre  of  Wire  for  Piano  Strings,  and  have  succeeded  in  pTO< 

ducing  a  qnality  of  wire  that  is  superceding  the  English.     The  great 
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value  of  this  class  of  wire  consists  in  its  power  of  tension,  which  de- 
pends largely  upon  the  practical  skill  of  the  manufacturer  and  the  pro- 
cesses employed  in  tempering.  Mr.  Washburn  invented  a  mode  of 
tempering  wire  longitudinally,  for  which  he  obtained  a  patent,  and  the 
wire  made  at  these  works  is  distinguished  not  only  for  great  strength 
but  uniformity  of  temper,  smoothness  of  surface,  and  high  finish.  It  is 
used  in  all  the  best  pianos  made  in  this  country.  This  firm  also  make 
fine  Plated  Wire,  which  is  wound  around  the  bass  strings  of  other  mu- 
sicM  instruments.  Besides  these  leading  descriptions  of  wire,  the  firm 
make  all  the  varieties  of  Steel  Wire  for  Needles  and  for  Machinery  and 
Springs,  and  also  wire  from  refined  iron  for  Gun  Screws — in  fact  all 
kinds  of  round,  flat  or  oval,  iron  and  steel  Wire. 

Since  1850  Mr.  Philip  L.  Moen  has  been  associated  with  Mr.  Wash- 
burn in  the  proprietorship  of  these  works,  and  has  had  charge  of  the 
financial  department  of  the  afiairs  of  the  establishment.  Mr.  Moen  is 
regarded  by  the  community  in  which  he  lives  as  one  of  their  best  finan- 
ciers. The  firm  have  two  mills  in  Worcester,  the  Grove  Mill  in  the 
northern  part  of  the  city,  which  has  a  roof  1500  feet  in  length,  and  a 
smaller  mill  in  the  southern  part  of  the  city,  where  the  coarse  kinds  of 
wire  are  made.  They  employ  about  600  hands,  including  40  females, 
and  produce  an  annual  value  exceeding  a  million  of  dollars. 

The  increase  in  the  demand  for  Wire  within  the  last  twenty-five  years 
has  been  enormous.  When  Mr  Washburn  commenced,  in  1831,  his 
production  was  limited  to  about  300  pounds  per  day  :  now  his  works 
alone  produce  about  T  tons  of  Iron  and  5  tons  of  Steel  Wire  per  day — 
and  the  product  of  the  whole  country,  it  is  estimated,  is  about  90  tons 
a  day.  In  Great  Britain  there  has  been  a  similar  increase.  About 
sixty  years  ago  nearly  or  quite  the  whole  product  of  iron  wire  in  Eng- 
land was  made  at  Prestwood,  and  taken  to  Birmingham  with  a  two-horse 
team 'twice  a  week.  It  did  not  probably  exceed  four  tons  "per  week. 
Now  one  firm  in  Manchester  manufactures  165  tons  per  week,  and  this 
is  probably  not  more  than  one- tenth  of  what  is  made  weekly  in  Great 
Britain. 
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Waahlnirn.  Barnoin  &  Co.'i  Car  Wheel  Work* 

Are  among  the  new  estabtiahmeats  of  Worcester,  but  the  senior  pi 
niT  bus  boon  idoutificd  with  its  nianufacturing  interests  for  manj  jei 
aiitl  has  been  larp^cly  inatru mental  ia  promoting  its  prosperity. 

Mr.  Nathan  Washburn  ia  a  native  of  Stafford,  Connecticut,  where 
wits  engaged  in  making  iron  castings  for  machinery.  Previous  to  est 
liiihing  himself  in  Worcester,  he  was  also  engaged  in  the  manafacti 
of  Iron,  at  Fitcbburg,  Massachusetts',  and  of  castings  for  cotton  i 
woollen  machinery,  at  Rochester,  Now  York,  where,  io  1847,  he  i 
tained  his  Grst  patent  for  an  improved  Car  Wheel.  JSot  train;  u  ai 
ci'^Hful  as  he  desired,  be  dispoeoc]  of  his  business  there  io  the  fkll 
1848,  and  went  to  Worcester,  entering  into  partnership  ia  the  < 
Wliet;l  manufacture  with  E.  A.  Converse,  under  the  firm-style  of  C( 
verso  &  Wasbbum,  which  continued  until  1854,  when  Mr,  Washbo 
became  tlio  sole  proprietor.  In  1849  bo  invented  another  improvemt 
in  Car  Wliceta,  which  was  patented  in  1850,  and  now  widely  known 
Washburn's  Patent  Wheel.  lie  claimed  as  his  invention  the  combii 
tiuii  of  the  arch  with  the  curved  plate  and  arms  connecting  the  hub  >; 
I'im,  and  an  improvement  in  the  manner  of  disposing  of  the  lueto) 
the  wheel  so  as  to  produce  great  strength  and  relieve  it  from  stroi 
wlioii  cust  and  properly  chilled,  thus  avoiding  most  of  the  defects 
which  ordinary  wheels  are  liable  wheu  cast  whole.  The  success  of  tl 
wheel  was  such  that  it  not  only  greatly  increased  tho  business  of  t 
foundry  at  Worcester,  but  led  to  the  esiabiishment  of  foundries  i 
casting  tho  wliecia  at  Troy  and  Schenectady,  New  York,  and  oth 
plaecs.  At  the  Car  Wlicel  Worku  at  Urondon,  Vermont  (which  are 
part  owned  by  this  inveDtor)|i  Washburn's  form  of  wheel  is  now  beu 
made.  It  was  formerly  the  practice  to  cool  wheels  at  the  foundry 
Worcoftter  by  immersing  them  while  hot  from  the  moulds  in  a  pit  • 
white  sand  ;  but  now  we  believe  tho  wheels  are  cooled  in  ovens  e 
pressly  designed  for  the  purpose. 

The  "  Washburn  Iron-works,"  founded  by  him,  are  now  among  tl 
large.Ht  in  New  p]ngland,  and  consist  of  two  Rolling- mills  four  hundn 
by  one  hundred  and  twenty-five  feet,  a  Foundry  one  hundred  and  fif 
by  siity  feet,  a  Wire  Mill  one  hundred  and  fifty  by  forty  feet,  with 
wing  sixty  by  forty,  and  other  buildings,  covering  in  all  aliout  four  acr 
or<;round.  One  ^  the  rolling-mills  is  devoted  to  rolling  Locomoti' 
Tir<>a,  for  which  ffr.  Wauhhurn  invented  a  machine  that  he  has  p 
tented,  which  rolls  the  tire  to  its  pro|)er  shape,  and  of  any  size,  witfao 
boring.     Until  recently  imported  iron  was  used  in  this  manufactur 
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but  tires  are  now  made  from  the  produce  of  the  ore-beds  at  Salisbury, 
in  Litchfield  county,  Connecticut,  which  supplied  the  metal  from  which 
cannon,  shot,  and  shell  were  made  during  the  Revolutionary  war,  and  the 
heavy  guns  with  which  the  "  Old  Ironsides"  was  armed.  It  is  believed 
that  this  iron  is  fully  equal  if  not  superior  to  the  English  for  the  purpose. 

These  Works,  while  under  his  administration,  were  also  largely  em- 
ployed in  rolling  Railroad  Iron,  producing  about  four  hundred  and  fifty 
tons  per  week,  and  during  the  Rebellion  were  fitted  up  for  the  manu- 
facture of  Gunbarrels,  pf  which  they  produced  as  many  as  five  thousand 
per  month.  Previous  to  the  commencement  of  the  recent  Rebellion, 
gunbarrels  were  welded  under  the  blows  of  trip-hammers,* upon  anvils 
which  contained  a  die — after  the  manner  of  the  present*'  drop" — of  the 
form  desired,  a  similar  die  being  placed  above  within  the  descending 
hammer.  This  process  of  welding  the  barrel  required  numerous  heat« 
ings  and  repeated  blows,  and  was  both  costly  and  laborious.  Mr. 
Washburn  was  among  the  first,  it  is  said  the  very  first  of  the  private 
establishments,  to  employ  the  rolling  machine  in  this  manufacture, 
which  has  reduced  the  cost  of  making  a  gunbarrel  from  twelve  cents 
to  four.  The  barrel  being  heated  to  a  white  heat  in  the  furnace,  is 
passed  through  rolls,  or  constaptly  decreasing  grooves  until  it  has  at- 
tained the  proper  dimensions.  It  weighs  ten  pounds  when  it  enters 
the  first  roll,  and  when  it  issues  comiipleted  it  weighs  less  than  seven. 
The  plan  is  English,  and  was  brought  to  this  country  by  an  individual 
who  enjoyed  a  monopoly  of  his  art  for  a  long  time,  but  the  process  is 
a  secret  no  longer,  being  now  employed  we  believe  in  most  of  the  best 
establishments. 

In  1865,  Mr.  Washburn  disposed  of  his  interest  in  these  Works,  and 
erected,  in  the  immediate  vicinity,  a  brick  foundry,  two  hundred  by 
sixty  feet,  for  the  manufacture  of  his  improved  Car  Wheel.  This  ) 
foundry  has  a  capacity  for  producing  one  hundred  wheels  a  day,  but  it 
is  proposed  to  increase  its  facilities  by  the  addition  of  mills  for  rolling 
Locomotive  Tires.  In  the  same  year,  Mr.  Washburn,  in  association 
with  William  C.  Bamum  and  other  capitalists,  purchased  the  extensive 
Rolling-mills  and  Iron-works  at  Spuyten  Duyfel,  near  Tonkers,  New 
York,  where  the  bedt  qualities  of  merchant  Bar  iron  are  now  being  made 
from  Pig-iron  produced  at  their  Blast  Furnaces,  near  Canaai^  Connecticut. 

Mr.  Washburn  is  the  architect  of  his  own  fortune.  Commencing 
life  with  no  advantages  not  usually  possessed  by  ordinary  workmen,  he 
has  achieved  by  hand  and  brain  both  wealth  and  an  honorable  position. 
It  is  a  current  observation  in  Worcester  that  to  no  other  man  is  the  city 
more  indebted  for  its  manufacturing  importance  and  reputation  for  en- 
terprise. 


I'r 
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William  A.  Wheeler's  Iron  Foundry, 

Thoagh  not  so  extensive  as  the  others  that  have  been  remarked  npon, 
is  for  several  reasons  entitled  to  rank  among  the  notable  manufactories 
of  Worcester.  It  is  one  of  the  oldest  establishment  of  the  kind  in  the 
State,  having  been  commenced  bj  Mr.  Wheeler  in  1825,  and  has  been 
owned  by  the  same  proprietor  for  a  period  of  nearly  forty  years.  The 
first  Steam-Engine  employed  in  the  State  west  of  Boston  was  put  up 
in  these  Works. 

Mr.  Wheeler  was  also  the  first,  it  is  said,  to  manufacture  Hot- Air 
Furnaces  in  Massachusetts,  and  it  is  a  somewhat  remarkable  fact  that 
notwithstanding  the  number  of  new  articles  of  this  class  with  which 
Boston  and  its  vicinity  have  of  late  years  been  supplied,  his  Furnace 
maintains  an  undiminished  popularity,  though  but  few  changes  have  been 
made  in  it  to  provide  an  increase  of  radiating  surface  since  its  intro- 
duction in  1835. 

Wheeler's  Iron  Works  are  located  centrally  in  Worcester,  on  the  line 
of  the  Nashua  and  Worcester  Railroad,  and  comprise  an  Iron  Foundry, 
a  Brass  Foundry,  a  Machine  Shop,  Forge,  and  Stove  Shop,  and  their 
buildings,  that  cover  in  all  about  two  acres  of  ground.  The  machine 
shop  is  furnished  with  every  convenience  for  expeditious  work.  The 
manufactures  of  the  establishment  comprise  almost  every  description  of 
Machine,'  Railroad,  Iron,  Brass  and  Composition  Castings,  Stoves,  and 
Hot- Air  Furnaces  for  wood  or  coal,  Tilt  and  Drop  Hammers,  Water, 
Gas  and  Steam  Pipe,  Hydrants,  Retorts,  Boring  Mills  and  Punching 
Presses,  Building  Iron  Work,  Cauldrons,  Kettles,  etc.  The  Pattern 
Shop  is  provided  with  a  large  stock  of  patterns,  accumulated  in  the 
course  of  years,  and  the  assortment  for  shafting,  gearing,  and  general 
mill  work,  is  especially  noticeable. 

Mr.  Wheeler  is  one  of  the  most  highly  respected  and  ingenious,  as 
well  as  one  of  the  oldest  of  the  American  iron  founders  now  engaged 
in  active  business.  Among  the  latest  of  his  inventions  are  improved 
Drop  and  Trip-Hamraers,  which  are  now  extensively  used  for  the  manu- 
facture of  Firearms  and  jobbing,  and  a  number  of  them  are  now  in  use 
in  the  government  armories. 
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Eichardsbn,  Meriam  ft  Co., 

Whose  works  are  at  Worcester,  are  in  every  respect  among  the  leading 
manufacturers  of  Wood  Working  Machinery  in  the  United  States. 
As  the  successors  of  the  original  manufacturers  who  first  made  this  a 
speciality,  and  with  which  firm  all  the  members  of  the  present  firm 
were  at  one  time  connected,  they  may  also  be  called  the  oldest  estab- 
lished manufacturers  in  their  department  in  this  country. 

Previous  to  1836,  the  manufacture  of  Wood  Working  machinery 
was  not  carried  on  as  a  separate  and  distinct  branch  in  any  part  of  the 
United  States.  In  that  year,  the  firm  of  J.  A.  Fay  &  Co.,  commenced 
the  business  at  Keene,  New  Hampshire,  and  by  superior  workmanship 
established  a  reputation  that  extended  even  to  Europe.  As  their  busi- 
ness increased  it  became  necessary  to  enlarge  their  manufacturing  facili- 
ties. Accordingly,  in  1853,  they  pu chased  a  small  concern  in  Wor- 
cester, and  organized  a  branch  under  the  name  of  J.  A.  *Fay  &  Co., 
of  Worcester,  making  its  business  aflfairs  distinct  from  those  of  the 
parent  establishment  in  Keene. 

In  April,  1854,  Mr.  Fay  died,  but  his  widow  continued  the  business 
with  the  other  partners  until  1861,  when  the  prostration  of  business 
incident  to  the  breaking  out  of  the  Rebellion,  rendered  a  dissolution  of 
the  firm  advisable,  and,  accordingly,  its  affairs  were  settled  so  fnr  as 
they  could  be,  and  every  demand  paid. 

In  April,  1852,  Horace  A.  Richardson,  Rufus  N.  Meriam,  William 
6.  Mclver,  and  Samuel  F.  Bond,  all  of  whom,  as  we  have  stated,  bad 
been  connected  with  the  old  firm,  commenced  business  under  the  name 
of  Richardson,  Meriam  &  Co.  Mr.  Richardson  was  a  nephew  of  Mr. 
Joslin,  of  the  firm  of  J.  A.  Fay  &  Co.,  and  he  enjoyed  the  benefit  of  his 
uncle's  counsel  and  experience  to  a  large,  extent.  He  has  been  con- 
nected with  the  manufacture  of  Wood  Working  machinery  since  1846, 
and  from  1858  tp  its  dissolution  was  a  member  of  the  firm  of  Fay  &  Co. 
Mr.  Meriam  entered  the  employ  of  that  firm  in  1853,  and  for  several 
years  was  their  foreman  in  the  wood  department.  Messrs.  Mclver 
and  Bond  entered  the  employment  of  J.  A.  Fay  &  Co.  in  1855,  the 
former  as  journeyman,  the  latter  as  an  apprentice  in  the  machinery 
department.  They  were  devoted  to  the  business,  became  excellent 
workmen,  and  to  them  was  assigned  that  part  of  the  work  which  re- 
quired the  greatest  skill  to  execute.  At  the  formation  of  this  firm  it 
was  predicted  that  its  career  would  be  short  lived  on  account  of  the 
adverse  state  of  the  Nation's  affairs,  but  the  combined  experience  of  its 
members,  resulting  in  the  production  of  the  most  perfect  Wood  Work- 
ing machinery  ever  manufactured,  insured  a  complete  and  undoubted 
success. 
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The  machines  made  by  this  firm  do  not  diflfer  essentially  in  appear- 
ance from  those  made  by  other  manufacturers,  but  they  are  constantly 
adding  to  the  variety  of  their  production^  by  inventing  now  patterns, 
substituting  iron  for  wood,  steel  for  wrought  iron,  and  wrought  iron 
for  cast  iron,  whenever  a  benefit  is  to  be  derived  from  the  change. 
All  the  working  or  small  parts  are  made  of  uniform  sizes,  so  that 
should  a  duplicate  part  be  needed  to  repair,  or  for  any  other  purpose,  it 
can  be  furnished  without  difficulty.  Among  the  inventions  made  by 
the  members  of  this  firm  and  the  improvements  applied  to  their 
machines  the  following  may  be  mentioned  : 

The  New  Cutter  Arm  for  Daniels'  Planing  machines,  invented  by 
Mr.  R.  N.  Meriam,  and  for  which  he  received  Letters  Patent  dated 
September  20th,  1864,  is  the  greatest  improvement  ever  attached  to 
that  kind  of  machines,  adding  not  only  greatly  to  their  value,  without 
increasing  cost  to  the  purchaser,  but  very  much  to  the  personal  safety 
of  the  operator. 

The  Expansive  Feed  Geering  for  Woodworth's  Planing  Machines, 
invented  by  Mr.  William  B.  Mclver,  and  patented  March  27tb,  1866,  is 
a  very  valuable  addition  to  that  class  of  machinery.  It  has  been  tested 
most  thoroughly  for  the  purpose  of  ascertaining  its  real  merits,  and 
has  been  found  to  do  the  work  required  of  it  in  a  most  satisfactory 
manner,  and  with  less  wear  and  expense  for  repairs  than  any  thing 
before  used. 

The  Self-Oiling  Journal  Box  invented  by  Mr.  S.  F.  Bond,  for  which 
Letters  Patent  issued  to  him  April  23,  186T,  is  one  of  those  valuable 
improvements  which  can  be  adapted  to  almost  every  machine  in  use, 
and  relates  to  that  description  of  self-lubricating  journal  boxes  in  which 
the  oil  or  lubricating  material  is  contained  in  the  lower  or  box  part, 
and  is  drawn  out  on  to  the  journal  by  the  rotation  of  the  latter,  while 
the  surplus,  or  any  extra  oil  so  extracted,  is,  by  the  same  motion,  re- 
turned or  worked  back  to  the  reservoir.  This  invention  is  duly  appre- 
ciated by  the  most  intelligent  machinists,  and  is  now  applied  to  all 
the  machines  of  their  manufacture. 

This  firm  is,  in  fact,  an  eminently  progressive  one,  making  im- 
provements constantly  in  the  line  of  their  business,  which  are  furnished 
to  their  patrons  without  extra  expense.  They  have  several  Moulding 
machines,  novel  both  in  design  and  construction,  that  bid  fair  to  surpass 
any  thing  before  made. 

Messrs.  Richardson,  Meriam  &  Co.,  employ  about  seventy  hands, 
and  produce  machines  to  the  value  of  nearly  two  hundred  thousand 
dollars  annually.  They  have  recently  established  a  warehouse  at  No. 
107  Liberty  street,  New  York,  for  the  accommodation  of  their  patrons, 
and  its  advantages  are  very  apparent 
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L.  W.  Pond's  Maohine  Tool  Works 

May  be  called  th6  pioneer  of  those  establishments  which,  from  their 
number,  have  given  sach  a  distinctive  character  to  the  city  of  Worcester 
that  some  one  has  said  if  he  were  called  upon  to  define  it^  position,  he 
would  answer  that  it  was  bounded  on  the  north  by  Engine  Lathes,  on 
the  east  by  Planers,  on  the  south  by  Steam  Engines  and  Bolt  Cutters, 
and  on  the  west  by  Machinery  for  all  sorts  of  purposes.  Mr.  Pond  is 
the  successor  of  Samuel  Flagg,  who  came  froni  Boylston  and  estab- 
lished in  Worcester  the  first  manufactory  of  Machinists'  Tools.  At 
that  time  it  was  asserted  that  he  could  supply,  with  his  small  force  of 
six  or  ten  men,  all  the  tools  of  this  description  that  would  be  required 
in  the  United  States ;  and  no  one  predicted  that,  in  less  than  twenty 
years,  Worcester  alone  would  employ  in  the  aggregate  a  thousand  men 
on  this  class  of  machinery. 

Mr.  Pond  began  in  Mr.  Flagg's  establishment  as  an  apprentice,  then 
became  foreman,  and  not  long  afterwards  a  partner.  In  1854  the 
original  manufactory  was  destroyed  in  the  great  fire,  and  though  the 
loss  was  very  heavy  through  the  failure  of  the  Insurance  Companies, 
every  creditor  was  paid  in  full,  and  no  one  was  ever  solicited  to  accept 
less  than  the  amount  of  his  claim  justly  due.  Subsequently,  during  the 
same  year,  Mr.  Pond  purchased  the  interests  of  the  other  partners,  and 
soon  after  erected  a  new  building  near  the  former  site,  and  commenced 
the  manufacture  of  tools  for  his  individual  account,  which  he  has  since 
successfully  prosecuted  without  a  partner. 

The  main  building  in  which  his  manufacturing  operations  are  now 
carried  on  is  one  hundred  and  ninety-four  feet  long,  forty  feet  wide, 
and  three  stories  high.  To  this  are  attached  a  smith's  shop,  pattern 
shop,  and  boiler  room.  Among  the  remarkable  machines  to  be  seen  in 
the  lower  floor  of  the  main  building  is  an  immense  iron  planer  weighing 
thirty-two  tons,  another  weighing  fifteen  tons,  and  a  horizontal  boring 
and  turning  lathe,  particularly  adapted  to  boring  steam  cylinders.  This 
lathe  originated  in  this  establishment,  though  it  has  been  extensively 
copied  by  others.  The  second  floor  is  appropriated  principally  to  the 
manufacture  of  medium-size  Engine  Tables,  Drilling  Machines,  and 
the  manufacture  of  Tafts'  celebrated  Patent  Rolling  Lever  Punching 
and  Shearing  Machines,  Mr.  Pond  having  the  exclusive  right  of 
manufacture  ;  while  the  third  floor  is  used  in  part  for  the  manufacture 
of  light  machinery — also  the  manufacture  of  a  new  and  greatly  im- 
proved Spring  Caliper,  said  by  experts  to  be  destined  to  supersede 
those  of  English  manufacture,  as  they  can  be  furnished  for  about  one 
half  the  cost.     The  machinery  is  driven  by  an  upright  double-cylinder 
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en^iiio  of  sixty  horse-power,  and  about  one  hundred  and  twenty-fire 
Lauds  are  employed  in  the  establishment. 

Mr.  Pond  has  the  reputation  of  making  tools  equal  in  quality  to  any 
made  in  the  United  States.  Uis  gear-cutting  machine,  with  inclined  arms 
to  koop  the  cutter  in  place,  and  arranged  to  cut  all  kinds  of  g^ars  to  eight 
feet  diameter,  is  remarkable  for  its  fine  finish  and  efficient  action.  Tbt 
dividing  machine,  adjustable  to  any  required  bevel,  is  a  most  ingenious 
affair.  Ills  engine  lathes  are  provided  with  an  improved  Gib  or  Lock 
Host,  so  arranged  that  the  tool  can  be  raised  or  altered  when  in  operation 
with  the  same  convenience  as  the  Weighted  Best.  The  lower  half  of  the 
Rest  is  so  constructed  that  the  upper  part  can  be  easily  removed,  leav- 
ing the  lower  part  well  arranged  for  boring  purposes.  His  Iron  Planing 
jMachincs  are  provided  with  a  set  of  Double  Spiral  Clears,  the  peco- 
llarities  of  which  are  the  combined  smoothness  of  motion  given  by  the 
Screw,  and  the  increased  strength  and  durability  of  the  Rack  and  Gear. 

At  a  late  exhibition  of  machinery  in  Worcester,  Mr.  Pond  exhibited  a 
lathe  for  turning  Locomotive  Driving  Wheels  that  weighed  twelve  tons^ 
and  was  pronounced  by  experts  as  unusually  fine  in  point  of  finish. 
while  its  proportions  were  massive.  The  back  heads  and  spindles  of 
his  Locomotive  Driver  Lathes  are  unusually  strong,  and  in  convenience 
for  shifting  the  carriage  and  general  accessibility  for  changing  the 
speed  of  the  cone,  are  not  excelled  by  any.  In  order  to  accommodate 
the  public,  and  supply  the  continually  increasing  demand  for  his  ma- 
chinery, Mr.  Pond  has  opened  a  Wareroom  in  New  York  city,  at 
85  LibeVty  street,  two  doors  from  Broadway,  where  a  good  assortment 
of  Iron  and  Wood-working  Machinery  may  be  seen — this  being  the 
only  wareroom  in  the  city  where  the  public  can  see  samples  of  such 
machinery  in  motion. 

Mr.  Pond  is  now,  for  a  third  term,  a  member  of  the  Massachusetts 
Senate,  and  is  noted  for  the  zeal  he  manifests  in  subjects  of  a  practical 
character  designed  to  advance  the  manufacturing  and  industrial  inter- 
ests of  his  State. 


Wood,  Light  &  Co.,  Worcester,  Massachusetts, 

Whose  reputation  for  manufacturing  Machinery  and  Tools  of  a  supe- 
rior quality  is  second  to  none  in  New  England,  occupy  for  their  Works 
several  rooms  one  hundred  by  fifty  feet,  in  the  large  building  known  as 
the  Junction  Shop.  The  firm,  which  dates  the  commencement  of  its 
present  style  from  1852,  is  composed  of  Aurin  Wood  and  Joseph  F. 
Light,  both  of  whom  have  had  a  long  and  varied  experience  in  the 
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construction  of  Machinery.  Mr.  Light,  who  may  be  called  the  senior 
partner,  inasmuch  as  he  was  connected  with  firms  that  preceded  the 
present  copartnership,  was  formerly  employed  in  the  celebrated  Foun- 
dry of  Cyrus  Alger,  in  South  Boston,  and  is  a  practical  Machinist  of 
acknowledged  ability.  Mr.  Wood,  previous  to  his  removal  to  Worces- 
ter, was  several  years  Master  Mechanic  in  the  workshops  of  the  James 
Screw  Company,  at  Somerville,  New  Jersey,  and  possesses  a  genius 
for  originating  improvements  and  solving  intricate  problems  in  mechan- 
ism that  entitles  him  to  a  high  rank  among  American  Inventors. 

The  Tools  made  by  this  firm  are  distinguished  for  good  material, 
care  in  construction,  and  a  suitable  proportion  of  weight — or,  in  other 
words,  adaptedness  to  the  work  required  to  be  done  by  them.  They 
include  all  the  usual  varieties  of  Lathes,  Planers,  Boring  Mills,  Verti- 
cal Drills,  Milling  and  Profile  Machines,  and  a  variety  of  novel  ma- 
chines not  ordinarily  made  in  such  shops,  such  as  Traverse  Drills  with 
an  upright  attachment,  Nasmyth  Hammers,  and  Qun  Barrel  Welding  and 
Finishing  Machines — in  fact,  this  firm  seem  to  possess  the  ability  to  con- 
struct any  kind  of  Tool  that  may  be  required,  however  special  or  peculiar 
the  purpose.  Most  of  the  Tools  made  by  Wood,  Light  &  Co.  have  also 
certain  distinctive  features  and  novel  devices  in  their  constituent  parts, 
designed  to  promote  the  convenience  of  those  who  operate  them  ;  and 
many  of  the  improvements  that  are  now  generally  adopted  by  Tool 
builders  originated  with  this  firm.  For  instance,  Messrs.  Wood,  Light 
&  Co.  originated  the  arrangements  in  Lathes,  now  used  by  many  Tool 
builders,  for  changing  the  motion  of  the  screw  from  right  to  left'  hand, 
by  the  use  of  three  gears  upon  a  plate  inside  the  head-stock,  with  the 
bub  of  plate  running  through  the  stock,  on  which  is  fastened  an  arm  or 
lever  with  index  pin  attached.  When  the  arm  is  raised  to  a  certain 
point,  the  pin  is  thrown  by  a  spring  into  a  hole  drilled  in  the  head,  and 
holds  the  gears  in  connection  with  the  gear  on  the  spindle,  giving  the 
screw  a  right  hand  direction.  When  a  left  hand  direction  of  the  screw 
is  required,  the  pin  is  drawn  and  the  arm  dropped,  so  that  the  pin  falls 
into  a  hole  in  the  head-stock  and  holds  the  gears  in  connection  there- 
with. At  an  early  day,  this  firm  also  made  an  important  improvement 
in  the  friction  feed  of  Lathes,  designed  to  take  the  place  of  the  chain 
feed  formerly  employed.  This  form  of  feed  is  regarded  by  those  prac- 
tically familiar  with  its  advantages,  as  among  the  most  simple  and 
perfect  in  use.  To  remedy  the  difficulty  frequently  complained  of  by 
persons  using  lathes,  that  the  journals  cut  and  gprind  through  neglect 
in  oiling,  Mr.  Wood  has  invented  and  patented  a  Self-Oiling  Attach- 
ment, that  keeps  the  journal  always  lubricated.  The  cup  is  so  placed 
that  oil  always  finds  its  way  to  the  journal  until  the  cup  is  empty, 
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which  can  readily  be  seen,  and  then  easily  replenished.  ISzperience 
has  established  that  the  best  metals  for  Lathe  heads  are  cast  steel  and 
cast  iron ;  and  as,  by  this  attachment,  the  journals  are  always  kept 
oiled,  the  objection  to  their  cutting  is  effectually  removed. 

Mr.  Wood  has  also  recently  patented  an  improved  Lathe  for  taming 
shafting,  that  is  said  to  do  double  the  work  of  any  ordinary  lathe  in 
the  same  period  of  time.  The  bed  is  cast  with  a  bottom  forming  a 
cistern,  which  is  partly  filled  with  soda  water,  and  by  an  arrangement 
of  a  small  pump  and  cup,  which  admits  water  to  the  tool  at  its  catting 
point,  both  the  tool  and  the  shafting  are  kept  cool,  the  result  being  a 
great  increase  in  the  effective  action  of  the  Lathe.  This  firm  also 
manufacture  Lathes  for  turning  irregular  forms,  of  almost  any  desirable 
shape,  both  outside  and  inside  of  any  piece  of  metal,  and  improved 
machines  for  turning  ends  of  rods  and  cutting  Screw  on  the  same. 

In  the  manufacture  of  Planers,  Messrs.  Wood,  Light  &  Co.  have 
made  important  improvements,  directing  their  attention  especially  to 
remedy  the  defects  in  the  "shipper."  By  a  novel  arrangement  they 
are  enabled  to  change  the  feed  from  fine  to  coarse  in  an  instant,  ranging 
from  a  fine  cut  to  one  and  a  half  inches  wide ;  and,  secondly,  the  belt 
shipper  is  disconnected  from  the  motion  of  the  table,  and  all  the  parts 
placed  on  the  outside  of  the  machine,  where  they  are  easily  oiled,  and, 
when  required,  repaired.  This  firm  also  manufacture  a  Planer  with 
crosshead  and  tool-stock  on  both  the  front  and  rear  of  the  upright  On 
this  machine  two  pieces  of  metal  may  be  placed  on  the  bed  at  the  same 
time,  allowing  say  eight  feet  between  points  of  tool  on  the  two  sides 
of  the  upright,  and  the  one  will  bo  planed  by  the  forward  and  the  other 
by  the  back  action  of  the  table.  This  is,  in  effect,  two  Planers  in  one, 
requiring  only  the  power  of  one,  but  performing  the  work  of  two,  and 
peculiarly  serviceable  in  manufactories  requiring  duplicates  of  many 
pieces  of  moderate  length. 

Messrs.  Wood,  Light  &  Co.  are  one  of  the  few  firms  in  this  country  that 
manufacture  the  Nasmyth  Steam  Hammer.  Their  Hammers  of  this  pat- 
tern are  notable  for  greater  weight  of  material  than  is  ordinarily  em- 
])loyed,  and  also  for  certain  improvements,  that  give  them  such  soliditv 
and  strength,  that,  though  in  constant  use  night  and  day,  for  years,  in  weld- 
ing railroad  bars,  they  have  not  suffered  from  the  jar,  or  required  repairs. 
Instead  of  casting  the  posts  in  one  piece  from  bed-plate  to  cylinder,  as  is 
usually  done,  they  cast  two  posts,  as  high  as  may  be  desired,  and  place 
upon  them  a  heavy  iron  plate,  that  firmly  holds  the  machine  from  spread- 
ing or  springing.  Upon  this,  again,  two%other  nprights  are  placed,  be- 
tween which  the  Hammer  slides,  and  upon  these  the  tablature,  and  upon 
that  the  cylinder.   The  posts  are  firmly  bolted  together,  and  made  in  this 


L.    k  A.    O.   goes'   WRENOH  MANUFACTORY.  357 

way  there  is  no  strain  upon  the  castings,  besides  being  more  easily 
traDsported  and  set  np. 

During  the  late  Rebellion,  this  firm  engaged  largely  in  the  constnic- 
.tion  of  Gun  Barrel  Machinery,  and  supplied  the  United  States  Armory 
at  Springfield  with  a  large  number  of  the  Milling  and  Profile  Ma- 
chines they  have  in  use.  This  branch  of  their  business  they  continue, 
and  are  now  supplying  Austria  and  other  portions  of  Europe  with 
Edging  Machines.  Mr.  Wood  is  the  inventor  of  an  ingenious  machine 
for  turning  grooves  in  gun-barrel  rods. 

About  eighty  persons  are  ordinarily  employed  in  these  Works. 


■^  •  •  •  » 


L.  ft  A.  0.  Goes*  Wrench  Manufactory, 

In  New  Worcester,  is  one  of  those  peculiar  manufactories  that  can 
rarely  be  found  outside  of  New  England.  It  is  a  large  and  important 
concern,  that  has  made  fortunes  for  its  proprietors,  though  devoted  to 
the  manufacture  of  a  single  article,  with  only  seven  different  sizes.  It 
owes  its  origin  to  the  invention  of  one  man,  a  house-carpenter,  who 
conceived  the  idea  that  it  would  be  an  improvement  upon  all  former 
methods  of  manufacturing  wrenches,  by  having  the  screw  or  rosette, 
for  moving  the  sliding-jaw,  maintain  the  same  relative  position,  at  all 
times,  to  the  handle.  Described  in  the  technical  language  of  the  patent 
of  April  16th,  1841,  Mr.  Loring  Goes  claimed,  as  his  invention,  'Hhe 
moving  the  sliding  jaw  by  a  screw,  combined  with,  and  placed  by  the 
side  of  and  parallel  with,  the  bar  of  the  permanent  jaw  and  handle 
when  the  required  rotation  for  sliding  the  jaw  is  given  by  the  head  or 
rosette,  which  retains  the  same  position  relatively  to  the  handle  during 
the  operation ;  and  also  moving  the  sliding  jaw  by  a  screw  combined 
with,  and  placed  by  the  side  of,  and  parallel  with,  the  bar  of  the  per- 
manent jaw,  in  combination  with  a  rosette  or  its  equivalent,  retained  in 
its  position  relatively  to  the  handle."  At  that  time,  both  the  inventor 
and  his  brother,  who  became  associated  with  him,  were  so  entirely 
without  means,  that  they  had  difficulty  in  procuring  the  malleable  iron, 
requisite  to  manufacture  the  original  sample.  Overcoming  the  obstacles, 
however,  incident  to  a  want  of  capital,  they  succeeded  in  introducing 
a  few  of  their  improved  wrenches  into  the  market,  when  their  superior- 
ity was  at  once  recognized  and  acknowledged,  and  orders  flowed  in 
upon  them  ;  so  that,  in  1845,  they  were  enabled  to  purchase  a  building 
in  New  Worcester,  formerly  a  woollen  mill,  and  fit  it  up  as  a  manu- 
factory.    The  original  building  was  one  hundred  feet  long  by  thirty- 
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five  foot  wide,  to  which  they  have  since  added  another  of  the  sam< 
and  a  hlacksinith  shop,  seventy-five  hy  fifty  feet.  At  this  time, 
employ,  in  these  buildings,  about  fifty  hands,  who  produce,  by  tli 
of  tho  best  machinery,  ten  thousand  wreuches  per  month. 

Th(^  ])rocos^cs  of  manufacturing  screw-wrenches,  as  condactcd 
ostablishmrnt  like  this,  are  very  interesting.  The  bars  and  si: 
which  arc  of  wrought  iron,  are  drawn  under  trip-hammers ;  tl 
this  firm  havo  invented  and  patented  a  machine  for  roUing  them. 
machine,  which,  however,  is  not  yet  in  use,  consists  of  a  pair  of 
liarly-constnicted  rolls,  with  a  novel  guide  for  holding  and  directic 
bar  in  an  oblicpie  or  inclined  position,  as  it  is  drawn  through  the 
The  hcadiii^r  of  wrench-blanks  is  done  in  this  establishment  with  i 
ishiuf?  rapidity,  by  moans  of  a  machine  invented  and  patented  by 
A.  G.  Co('^.  It  consists  of  a  combination  of  an  anvil-block,  side 
gauge  and  hammer,  the  gauge  l3eing  arranged  so  as  to  define  the 
tive  position  of  the  several  parts,  with  regard  to  the  blank,  fo 
purpose  of  paring  down  the  thin  part  of  the  jaw,  and  tho  hammer ' 
provided  with  a  tripping-arm,  so  that,  when  tripped,  tho  hammei 
not  fall  upon  tho  cam ;  and  also  with  a  foot-lever  or  treadle,  in 
bination  with  a  hinged  catch,  for  catching  and  holding  the  ban 
After  the  blanks  aro  headed,  they  arc  passed  through  milling  mact 
then  the  sliding  jaw  is  put  ou,  and  they  are  then  ground  on  g 
stones.  This  firm  have  invented  a  novel  and.  ingenious  machiE 
holding  the  wrench  to  tho  grindstone,  and  in  such  a  manner,  as  to 
the  sione  evenly.  Tho  handles  are  made  of  apple-tree  wood, 
turned  in  a  machine,  by  the  aid  of  which,  one  man,  it  is  said,  can  1 
eight  hundred  in  five  hours.  Tho  wrenches,  when  finished,  are  pu 
six  in  a  package,  and  twelve  packages  in  a  box.  They  are  of  s 
different  sizes,  ranging,  in  length,  from  six  to  twenty-one  inches, 
classKied  as  "  bright "  and  "  black,"  the  former  being  brilliantly  polis 
This  linn  have  adopted,  as  their  trade  mark,  a  ball  governor  in  t 
angle,  which  is  placed  upon  all  packages.  Coe's  wrenches  are  n< 
standard  article  in  the  stock  of  hardware  merchants  throughout 
United  States,  and  are  sold  largely  to  Cuba,  Australia  and  Califoi 

The  Messrs.  Coos,  by  their  inventive  genius  and  business  tab 
have  acciunulated  handsome  properties,  and  are  owners  of  nearly 
half  of  the  village  of  New  Worcester,  with  large  tracts  of  adja 
land.  Both  have  filled,  creditably,  the  positions  of  Aldermen 
members  of  the  City  Council,  and  Mr.  A.  G.  Cocs  is  now  a  membc 
the  Maspachusetts  Legislature.  They  have  been  prominent,  alst 
establishing  the  Mechanics'  Association  of  Worcester,  and  are  direc 
in  various  companies,  organized  for  tho  public  benefit. 
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T.  K.  Earle  &  Co.'8  Card-Clothing  Manufactory, 

In  Worcester,  is  the  oldest  estabh'shment  of  the  kind  in  the  United 
States.  It  was  founded  by  Pliny  Earle,  the  uncle  of  Messrs.  T.  K.  and 
Edward  Earle,  who  now  comprise  the  present  firm.  He  was  the  first 
manufacturer  of  Machine  Card-Clothing  in  this  country,  and  his  first 
customer  was  Samuel  Slater,  who  has  been  repeatedly  mentioned  in 
this  history.  He  left  to  his  nephews  and  successors  many  important 
improvements,  which  they  have  used  as  a  basis  of  still  other  improve- 
ments, that  have  rendered  this  manufactory  confessedly  pre-eminent  in 
this  branch  of  manufacture. 

Messrs.  Earle  &  Co.  have  now  over  a  hundred  machines  for  the 
manufacture  of  Card-Clothing  in  constant  operation  in  their  new  mill 
on  Grafton  Street,  near  the  Western  Railroad  depot,  combining  many 
important  improvements,  that  enable  them  to  produce  an  article  as 
uniform  and  perfect  as  can  be  desired.  They  cut  up  about  twenty- 
three  thousands  sides  of  leather  in  a.year,  consume  sixty-two  tons  of 
wire,  from  No.  18  to  36,  and  produce  from  four  to  five  hundred  square 
feet  of  Card-Clothing  per  day.  They  keep  on  hand  a  stock  of  Doffer 
Rings  of  all  widths,  with  all  the  fractional  variations,  to  meet  the 
urgent  demand  which  frequently  arises  from  accident.  They  have  also 
introduced  a  new  kind  of  Fancy  Cards,  which  have  given  great  satis- 
faction. Their  Diamond  Point  or  Angular  Wire  has  become  an  indis- 
pensable Card  for  Feeders,  Tumblers,  and  Leader- ins  in  all  fine  work, 
and  is  much  used  in  coarse  heavy  work  for  all  cylinders.  They  furnish 
Aprons  for  Combing  Silks  and  Worsted,  Fillet  for  Apperly's  Patent 
Self- Acting  Card  Feeder,  and  Cards  of  Diamond-Pointed  Wire,  of  bras9 
or  iron,  for  Cleveland's  Drying  Machines. 

For  several  years  Messrs.  Earle  &  Co.  have  been  experimenting  on 
Cards  for  the  manufacture  of  Flax  Cotton,  the  importance  of  which 
has  already  been  alluded  to.  They  are  now  prepared  to  supply  every 
variety  required  in  this  branch  of  manufacture.  They  also  publish  a 
pamphlet  of  estimates  of  the  number  of  feet  of  Card-Clothing  required 
to  cover  the  various  wool  and  cotton  carding  machines. 

During  the. year  1865,  the  members  of  this  firm,  in  association  with 
others,  erected,  in  Worcester,  extensive  works  for  the  manufacture  of 
stoves,  especially  of  a  stove  invented  and  patented  by  Sidney  Smith, 
the  Superintendent  of  the  Company,  which  possesses  properties  that 
elicited  expressions  of  wonder  and  surprise  from  professors  and  scien- 
tific men  who  have  examined  it.  It  is  claimed  that,  by  the  peculiar 
construction  of  the  fire  chambers,  this  new  form  of  Stove  produces 
a  pure  oxygen  flame,  consumes  those  gases  that  are  usually  lost,  and 
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obtains  four  times  more  heat  from  a  given  quantity  of  coal  or  wood 
than  any  heretofore  invented.  The  radiating  aarface  of  the  Stores  de- 
signed for  warming  purposes  is  twice  as  large  as  in  those  in  oomiiMm 
use,  so  that  the  Stove  may  be  kept  at  a  very  low  temperature,  and  yet 
warm  a  room  ;  while  in  the  Stove  designed  for  cooking  there  are  Ibor 
flues  to  carry  fresh  hot  air  to  the  oven  continuallj,  keeping  the  oveD 
free  from  impurities  by  carrying  the  poisonous  gases  and  vapors  into 
the  chimney  as  rapidly  as  they  are  generated.  It  is  quite  certahi  thit 
tiicro  arc  secrets  of  economical  combustion  that  have  never  yet  been 
discovered,  and  it  is  also  certain  that  the  experimental  tests  of  this  in- 
ventor have  excited  great  interest  and  astonishment  in  those  who  biTe 
witnessed  them. 

The  officers  of  the  Company  are  T.  K.  Earle,  President ;  Edwaid 
Earle,  Treasurer  ;  J.  S.  Rooebs,  Secretary ;  and  Sidney  Smith,  So- 
porintcndent. 


The  Sargent  Card-Clothing  Company 

■ 

Was  organized,  in  1866,  with  a  capital  of  one  hundred  thousand  dol- 
lars, and  proceeded  to  erect  a  building  in  Worcester,  that,  in  archi- 
ti'ctural  beauty,  and  the  admirable  arrangements  of  its  interior  for  tbe 
])ur poses  of  the  business,  has  no  superior  in  this  country.  The  main 
building  is  one  hundred  and  fifty-four  feet  long  by  forty  feet  wide,  four 
stories  in  height,  with  an  L,  fifty  feet  square,  and  two  towers  in  the 
front  nud  rear,  through  which  all  the  staircases  ascend.  Entering  at 
the  Ij  door,  the  visitor  finds  himself  in  the  boiler  room,  and  examines 
with  interest  one  of  Harrison's  non-explosive  boilers,  which  consumes 
only  five  hundred  pounds  of  coal  per  day.  Next  is  the  engine-room, 
where  a  thirty-horse-power  engine  does  its  work  with  less  noise  than 
tbe  flutter  of  a  lady's  fan.  In  the  rear  is  a  large  room  occupied  as  ft 
manufactory  of  packing  boxes.  Passing  into  the  main  building,  the 
visitor  stands  in  an  immense  room,  one  hundred  and  fifty. four  by  forty 
feet,  well-lighted,  and  floored  with  a  mixture  of  Roman  cement  and 
gravel.  This  apartment  is  used  exclusively  for  currying  purposes,  and 
is  furnished  with  all  conveniences  that  can  be  made  serviceable  in  the 
business. 

Going  up  a  winding  staircase  in  one  of  the  towers,  the  machine-shop 
in  the  rear  of  the  building,  on  the  second  story,  is  reached.  Here, 
eighteen  hands  are  constantly  employed  in  manufacturing  all  the 
machinery  used  in  the  establishment  This  is  a  notable  peculiarity  of 
the  factory,  and  will  have  its  legitimate  influence  on  the  prices  of  its 
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products.  On  the  same  floor  is  the  leather-room,  where  the  carried 
leather  is  dressed  and  made  ready  to  receive  the  card  teeth.  All  of  the 
machinery  in  this  room  is  of  the  latest  style,  and  embraces  many  im- 

■ 

provements  not  in  use  in  other  mills  of  the  kind.  Parallel  with  this 
apartment  is  a  room  where  the  cards  receive  the  finishing  touch,  pre- 
vious to  packing  and  shipment,  and  in  front  are  the  counting-room  and 
private  offices,  most  tastefully  and  conveniently  arranged. 

On  the  next  floor,  the  visitor  finds  the  machines  in  operation,  making 
clothing  for  cotton,  woollen  and  flax  cards.  There  are  few  things  in 
the  world  of  machinery  more  beautiful,  or  more  strikingly  illustrative 
of  the  mechanical  genius  of  man,  than  one  of  these  machines  in  motion. 
The  original  machine  used  for  inserting  wire  was  patented,  in  1810,  by 
Thomas  Whittemore  ;  but  the  real  inventor  was  Elijah  Smith,  of  Wal- 
pole,  Mass.  The  Hon.  Daniel  Webster  said  of  it,  that  it  seemed  to  be 
more  nearly  endowed  with  human  intelligence  than  any  other  machine 
ever  invented ;  and  John  Randolph,  after  looking  at  it,  exclaimed, 
*'  All  but  the  immortal  soul  I"  It  seizes  the  wire  with  its  steel  fingers, 
bends  it,  punches  holes  in  the  cloth,  leather,  or  paper,  then  inserts  the 
wire,  at  the  rate  of  one  hundred  and  ninety  teeth  per  minute ;  and,  if 
the  slightest  derangement  take  place,  or  the  least  imperfection  is  mani- 
fested in  the  manufactured  product,  it  stops,  and  waits  until  the  diffi- 
culty is  remedied.  The  machines  here  are  all  new,  and  present  im- 
portant improvements  over  those  in  ordinary  use,  in  the  rapidity  of  move- 
ment and  mechanical  combination.  With  the  improvements  that  have 
been  made,  only  three  men  are  required  to  tend  over  seventy-five 
machines.  There  are  fillet  machines  in  these  works  that  will  insert  four 
hundred  teeth  per  minute.  The  spacious  room  is  as  light  as  daylight 
can  make  it,  and,  by  the  skilful  arrangement  of  colors  on  be.ams  and 
posts,  the  glare  of  unrelieved  whiteness  is  avoided.  The  fourth  story 
is  a  counterpart  of  the  third,  and,  when  the  establishment  is  fully 
equipped,  it  will  contain  two  hundred  and  eighty  machines. 

In  general  plan  and  completeness  of  detail,  having  regard  not  only 
to  the  requirements  of  the  business,  but  to  the  comfort  of  the  opera- 
tives, this  new  mill  may  fairly  be  regarded  as  a  model.  It  is  built  in 
the  most  substantial  manner — and,  io  its  construction,  all  possible  pre- 
cautions have  been  taken  against  fire — a  point  which  is  too  often  neg- 
lected in  these  days.  There  has  been  no  stinting  in  outlay,  and  the 
same  liberal  policy  which  is  visible  in  the  construction  and  arrange- 
ment of  the  mill,  governs  the  entire  business.  The  most  expert  work- 
men in  the  country  have  been  secured,  noted  for  their  skill  in  making 
uniform  work,  the  only  true  test  of  a  good  card. 

The  visitor  of  mechanical  tastes  is  forcibly  attracted  by  the  ma- 
chinery, all  of  which,  as  has  been  said,  is  made  on  the  premises.    It  seems 
108 
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to  represent  the  highest  attAioable  degree  of  hamui  in^noitj 
meeliaDical  cunning,  and  gives  aiaurance  of  a  materiat  aavinffu 
noat  of  the  goods  manvfartured.  It  is  all  built  under  the  immec 
superintcndcDee  of  Mr.  Edwin  S.  Lawhekob,  a  practic&l  cud- mi 
who  has  liad  ttventy- three  years'  experience  in  this  busioefls; 
his  superintendence  of  the  mill  is  a  guarantee  of  thorooghnesa  in 
giioilfl  manufactured,  and  an  assurance  that  the  very  Istest  impn 
ments  in  machinery  will  be  availed  of  to  render  them  in  all  resp 
perfect. 

The  resources  of  this  mill,  as  may  be  inferred  from  the  forego 
are  very  extensive,  and,  while  producing  B.taudard  Card  Clothinf 
all  kinds  in  immcnso  quantities,  at  prices  just  to  the  consamer, 
coiii]>any  will  furnish  to  order  carding  machines  of  every  descript 
ninnufiicturors'  supplies  of  every  variety,  all  kinds  of  cotton  and  i 
hand  and  stripping  cards,  etc..  etc.  The  Agents  of  the  compan; 
Xow  York  are  the  well-known  and  extensive  hardware  firm  of  Sam 
&  Co.,  No.  TO  Bcckman  street,  and  in  Philadelphia,  the  succef 
builders  of  Woollen  Machinery,  Fu&busii  &  Gaob. 


E.  C.  Cleveland  ft  Co.'a  Kanolactoiy  of  Kacliiiiery  for  Woollen  1 

I»,  with  one  exception,  the  largest  in  New  England.  It  occupies 
Juuction  Shop  in  Worcester;  a  building  four  hundred  feet  long,  I 
feet  wide,  three  stories  high,  and,  with  the  Forge  Shops,  Paint 
Drying  Uuuses  attached,  covers  an  area  of  several  acres. 

The  Brm  is  composed  of  E.  C.  Cleveland  and  John  C.  Mason  ;  ti 
of  whom  have  bad  a  large  experience  in  various  departments 
mechanics.  Mr.  Mason  was  formerly  of  the  hrui  of  Rubles,  Nou 
Mn.son  &  Co.,  at  one  time,  the  most  extensive  mauufacturers  of  e^ 
cultural  implements  in  New  England.  Mr.  Cleveland,  though  lion 
the  State  of  Vermont,  has  been  idcntitied  with  the  manufnctui 
interests  of  Worcester  since  he  was  eighleen  years  of  age.  He  ci 
perfected  Iiimself  in  the  arts  of  dranghting,  designing  and  pattt 
making,  and,  for  several  years,  was  employed  by  tho  firm  of  Goddi 
Rice  &  Co.,  makers  of  paper  macliinory.  While  in  their  employ, 
was  sent  to  Cuba,  to  .superintend  tho  erection  of  paper  mills,  and  sp 
eighteen  months  on  that  island.  On  his  return  to  Worcester,  he  been 
connected  with  the  firm  of  Thayer,  Houghton  &  Co.,  manufacturers 
Machinists'  tools ;  and,  as  a  member  of  that  firm,  prosecuted  a  succt 
ful  business  for  eight  years,  until  tho  great  fire  of  1854  destroyed 
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entire  establishment,  and,  through  the  failure  of  Insurance  Companies, 
the  greater  part  of  the  accumulation  of  years  of  labor  was  instantly 
swept  away.  Mr.  Cleveland  then  embarked  in  the  manufacture  of 
special  -machines  for  woollen  factories,  being  shortly  afterwards  joined 
by  Mr.  Mason,  and  the  concern  speedily  became  entitled  to  rank  among 
the  most  important  of  its  class  in  the  United  States,  having  produced 
neatly  a  million  dollars'  worth  of  woollen  machinery  in  a  single  year. 

Such,  in  brief,  is  an  outline  of  the  history  of  one  of  New  England's 
foremost  mechanics.  At  this  time,  Messrs.  Cleveland  &  Co.  employ 
from  one  hundred  and  fifty  to  two  hundred  men,  and  produce,  it  is 
believed,  a  greater  variety  of  wool-finishing  machines  than  any  other 
concern  in  America.  This,  in  fact,  may  be  called  their  specialty, 
though  their  manufactures  include  the  entire  range  of  machines,  em- 
ployed in  converting  wool  into  cloth.  Mr.  Cleveland  has  made  and 
patented  several  important  improvements  in  machines  for  finishing 
cloth,  but  it  would  be  impossible  to  give  a  lucid  explanation  of  them, 
without  the  aid  of  drawings.  Suffice  it  to  say,  that  this  establishment 
has  supplied  many  of  the  largest  woollen  mills  in  New  England,  in- 
cluding those  of  Edward  Harris,  the  Lippitt  Manufacturing  Com- 
pany, Olney  &  Metcalf,  and  Taft,  Weeden  &  Co.,  in  Rhode  Island, 
with  a  greater  part  of  their  carding  and  other  important  machinery. 


Oliver  Ames  ft  Sons*  Agricultural  Implement  Manufactory, 

Is  the  largest  establishment  of  the  kind  in  New  England,  and,  some  say, 
in  the  world.  This  firm  are  the  successors  of  Nourse,  Mason  &  Co., 
who  succeeded  Ruggles,  Nourse  &  Mason,  who  commenced  the  business 
in  Worcester  in  1836.  To  Draper  Ruggles,  Joel  Nourse,  and  John  C. 
Mason,  the  farmers  of  America  are  under  many  obligations  for  their 
unwearied  assiduity  in  supplying  them  with  superior  Plows,  at  low 
prices.  They  found  the  cast-iron  plow  a  rude  and  imperfect  implement 
— they  left  it  so  nearly  perfect  in  point  of  efficiency  and  convenience  as 
hardly  to  be  susceptible  of  further  improvements.  When  they  engaged 
in  the  manufacture,  about  a  hundred  cast-iron  Plows  supplied  the  annual 
demand.  Twenty  years  afterward,  they  made  and  sold  in  a  single  year 
thirty  thousand  Plows,  of  one  hundred  and  fifty  different  forms.  Their 
manufactory,  originally  in  a  small  shop  now  or  lately  used  as  a  stable, 
then  in  the  basement  rooms  of  ''  Court  Mills,"  became,  by  the  addition 
of  building  to  building,  to  accommodate  an  increasing  business,  nearly 
as  remarkable  for  its  extent  as  for  its  importance. 
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In  1860  this  establishment  passed  into  the  bands  of  Oliver  Ames  ft 
Sons,  who  had  been  distinguished  in  another  thoagh  kindred  branch  of 
manufacture,  that  of  Shovels  and  Spades.  Ames'  Shovels  have  for^lnanj 
years  been  a  well-known  and  leading  article  in  the  hardware  trade. 
Nearly  sixty  years  ago  Mr.  Ames  commenced  the  manufacture  at 
Easton,  Massachusetts,  in  the  most  unpretending  manner,  buying  the 
iron  and  steel  for  not  more  than  a  dozen  shovels  at  a  time — manufactur- 
ing them,  carrying  them  to  market,  and  with  the  proceeds  procuring 
more  stock.  He  however  lived  long  enough  to  see  his  establishment, 
thus  begun,  grow  to  be  the  largest  of  the  kind  in  this  country,  and  per- 
haps in  the  world,  requiring  for  its  weekly  supply  from  twenty  to  twenty- 
five  tons  of  Swedish  and  Russian  iron,  and  from  twelve  to  eighteen  tons 
of  cast-steel,  employing  about  three  hundred  and  fifty  hands,  and  pro- 
ducing about  four  thousand  Shovels  and  Spades  per  day,  or  nearly  a 
million  and  a  quarter  per  year.  The  main  building  of  the  Finishing 
Shop  at  North  Easton  is  five  hundred  and  twenty-five  feet  long,  with 
an  L  ninety  feet  in  length  ;  and  the  next  largest  building  is  one  hun- 
dred and  fifty  feet  by  seventy  feet  wide,  with  an  L,  which  contains  a 
steam  engine  of  one  hundred  and  ninety  horse-power,  with  a  fly-wheel 
attached,  twenty  feet  in  diameter,  that  weighs  over  nine  tons. 

Besides  the  Shovel  Factory  at  North  Easton,  and  Forge  Shops  at 
West  Bridgewater,  Canton  and  Braintree,  and  the  Agricultural  Imple- 
ment Manufactory  in  Worcester,  Messrs.  Ames  &  Sons  have  a  manu- 
factory at  Groton  Junction,  where  Patent  Hay  Cutters,  and  a  variety 
of  other  farming  utensils  are  made.  They  are  now  making  nearly  a 
hundred  varieties  of  the  cast-iron  Ploughs,  and  over  fifty  with  steel 
mould-boards,  which  are  peculiarly  adapted  for  the  rich  sticking  soils 
of  the  new  lands  of  the  Western  States. 

Their  Warehouse  or  Salesroom  is  in  Boston,  in  the  spacious  halls 
above  Quincy  Market,  and  extends  nearly  the  entire  length  of  the 
market. 


The  Crompton  Loom  Works, 

In  this  city,  are  justly  entitled  to  rank  among  the  noteworthy  manu- 
factories, not  of  Worcester  alone,  but  of  New  England.  There  are  in 
fact  but  few  establishments  having  a  greater  variety  of  novel  and 
ingenious  machinery,  and  of  which  the  productions  are  of  greater  im- 
portance to  the  manufacturers  and  consumers  of  woollen  goods.  It 
holds  the  same  relation  to  the  woollen  manufacturers  in  the  Eastern 
States,  that  the  Providence  Machine  Company  does  to  the  manufac- 
turers of  cotton  goods. 


THE  CROMPTON  LOOM  WORKS.  865 

The  Dame  of  Gromptoo  is  ODe  that  for  nearly  a  century  has  been  dis- 
tinguished in  the  annals  of  ingenious  inventors.  Toward  the  close  of 
the  last  century,  Samuel  Crompton  patented  in  England  a  combination 
of  the  jenny  and  water-frame,  calling  it  the  Mule,  now  in  general  use 
in  Cotton  factories,  and  received  from  the  British  Parliament  a  gratuity 
of  £5,000.  Recently  there  died  in  England  Thomas  Bonsor  Crompton, 
who  invented  a  valuable  apparatus  for  drying  paper,  and  who  was  the 
owner  of  the  celebrated  Farnworth  Mills.  In  1837,  an  ingenious 
Englishman,  named  William  Crompton,  came  to  America,  and  in  the 
following  year  invented  a  Loom  for  weaving  figured  cassimeres,  for 
which  he  received  a  patent  from  the  Qovemment  of  the  United  States. 
He  then  visited  England,  and  received  a  patent  there,  returning  with 
his  family  to  America  in  1839.  In  1840,  this  Loom  was  introduced 
into  the  Middlesex  Mills,  in  Lowell,  where  its  operation  was  so  satis- 
factory as  to  establish  its  claims  to  being  a  most  valuable  machine ; 
but  like  many  other  meritorious  inventions,  it  was  slow  in  gaining  the 
confidence  of  those  whom  it  was  destined  so  largely  to  benefit,  and  the 
inventor,  in  consequence  of  pecuniary  misfortunes  and  ill  health,  re- 
alized but  little  benefit  from  his  invention  during  the  existence  of  the 
patent,  which  expired  in  1851.  At  that  time  his  son,  George  Cromp- 
ton, had  become  of  age,  and  entering  into  partnership  with  Merrill  E. 
Furbush,  they  engaged  in  the  manufacture  of  the  Loom,  and  by 
extreme  care  in  the  workmanship,  and  some  improvements,  the  Cromp- 
ton Loom  soon  took  a  position  at  the  very  head  of  all  machines  for 
figured  weaving.  This  partnership  lasted  until  1859,  when  Mr.  Fur- 
bush  withdrew,  and  Mr.  Crompton  has  since  continued  the  business 
alone,  extending  his  facilities  and  improving  his  machinery  until  he  has 
now  probably  the  most  complete  Loom  Works  in  this  country. 

^  The  main  building  is  of  brick,  with  projecting  arched  ends,  one  hun- 
dred and  ten  feet  long,  fifty  feet  wide,  and  three  stories  high,  with  a 
basement  used  for  grinding  and  polishing,  wood  working,  making  pack- 
ing boxes,  etc.,  and  a  part  is  appropriated  to  an  engine  of  forty  horse- 
power, which  propels  the  machinery.  In  this  building  the  shafting  is 
turned,  the  small  work  finished,  and  the  frames  for  Looms  are  made. 
These  rooms,  with  their  long  lines  of  shafting,  the  revolving  cog-wheels, 
the  vices,  lathes,  and  intricate  and  compound  tools,  present  to  the 
visitor  when  in  full  operation  a  scene  of  the  most  lively  and  inspiring 
industry.  Attached  to  the  main  building,  forming  with  it  an  L,  is  the 
Blacksmith  shop,  and  beyond  a  Boiler  shop,  surmounted  with  a  chim- 
ney of  enormous  height.  At  some  distance  from  the  manufactory,  but 
c«»nnected  with  it  by  a  covered  bridge,  is  a  two-story  frame  building,  one 
hundred  and  eighty-five  feet  long  by  forty-five  feet  wide,  which  is  used 
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for  putting  together  or  "  setting  up"  Looms. ,  The  Foundry  is  a  separate 
building,  one  hundred  and  twenty  feet  long  by  fifty  feet  wide,  with  a 
shop  for  cleaning  castings  attached,  forty  by  sixty  feet.  The  machinery 
in  this  is  propelled  by  a  Corliss  engine  of  twenty  horse-power.  These 
Works  are  located  within  an  enclosed  lot,  having  a  front  on  a  principal 
street  of  five  hundred  feet,  and  occupying  about  an  acre  of  ground. 
Extensive  as  they  are,  we  believe  it  is  the  intention  of  the  proprietor 
soon  to  devote  them  to  some  other  purpose,  as  he  has  purchased  land 
in  another  location  contiguous  to  the  railroad,  and  is  now  burning  two 
millions  of  brick,  with  a  view  of  erecting  another  and  much  more  ex- 
tensive establishment. 

The  productions  of  these  Works  include,  besides  plain  and  fancy 
Looms,  a  novel  Tape  Loom,  for  weaving  webbing,  saddle  girths,  mat- 
tress and  carpet  binding.  This  Loom  operates  one  hundred  pecks  a 
minute,  and  contains  from  twenty  to  thirty  webs  in  each  machine. 
The  leading  article  made  here,  however,  is  the  Loom  for  fancy  weav- 
ing, distinguished  as  the  Crompton  Loom.  This,  in  the  hands  of  the 
present  proprietor,  has  undergone  many  modifications  and  improve- 
ments, for  which  he  has  obtained  patents,  and  is  now  a  very  diflferent 
Loom  from  the  original,  and  probably  the  most  perfect  machine  for  its 
purposes  in  the  world. 

Mr.  Crompton  now  employs  three  hundred  and  seventy-five  hands, 
and  turns  out  an  average  of  one  hundred  and  twenty-five  Looms  per 
month. 


OBOOKEB  *   BURBANK'S  PAPIB   HANUf  AOTOBT.  36T 


MANUFACTURES  OF  FITCHBURGH.  .w 

FiTCHBUBGH,  Id  Worcester  County,  is  the  seat  of  several  extensive 
manufactories  of  Paper,  Chairs,  Hardware  and  Machinery.  The 
growth  of  this  city,  as  a  manufacturing  centre,  is  largely  due  to  the 
enterprise  of  one  man,  Alvah  Crocker,  of  the  firm  of  Crocker,  Bur- 
bank  &  Co.,  Paper  manufacturers.*    He  removed  from  Franklin, 

*  A  friend,  familiar  with  his  career,  has  placed  at  our  disposal,  the  following  interesting 
aooonnt  of  some  of  the  incidents  in  the  early  life  and  business  career  of  that  remarkable 
man, 

Alyah  Crocker,  or  Fitchburor. 

He  was  bom  in  Leominster,  Massachusetts,  October  I4th,  1801.  His  father  had  been  a 
*'  vatman,  or  coacher,"  in  the  Paper  Mills  of  Nicholls  ft  Kendall,  of  that  town ;  but  his 
earnings  wore  not  suflScient  to  support  the  family.  His  mother,  of  the  John  Adams'  stock, 
kept  her  boys  from  the  poor-house,  by  sending  them  out  to  farmers,  during  the  summer 
months,  to  "  dress  com,"  ride  horses,  plow  and  rake  hay.  This,  Alvah  was  compelled  to 
do  even  at  the  early  age  of  six  years,  living  mostly  from  home ;  and,  when  only  eight  yean 
old,  he  was  placed  permanently  in  the  NichoUs  ft  Kendall  Paper  Mills,  and,  from  that  time 
until  ho  was  sixteen,  earned  for  his  mother,  from  one  and  a  half  to  three  dollars  per  week, 
exclusive  of  board.  He  generally  had  eight  weeks'  schooling,  yearly ;  although  one  year 
(1813),  he  remembers,  he  had  but  two.  Ho  managed,  however,  to  keep  along  with  the  best 
of  his  class,  by  night  study. 

His  father,  whose  character  may  bo  summed  up  in  saying  he  was  a  rigid,  uncompromis- 
ing  Puritan,  had  no  library,  or  even  books,  sa^e  "  Edwards  on  Religious  Affection,"  Lives  of 
Watts  and  Doddridge,  " King  Philip's  Indian  Wars,"  and  '' The  Westminster  Assemblj's 
Lesser  Catechism ;"  but  his  **  boss,"  Israel  Nichols,  Esq.,  allowed  him  access  to  a  very  good 
library,  for  those  days.  He  was,  also  (a  part  of  the  time),  allowed  to  work  in  the  mill 
during  the  night,  earning  about  four  cents  per  hour.  This  pittance,  his  mother,  poor  as 
she  was,  woul(\^  never  take  from  him.  At  the  age  of  sixteen,  his  wagee  had  accumulated  to 
fifty  dollars.  This  sum,  he  spent  at  Groton  Academy,  returning  to  keep  school  and  earn 
more  money ;  sometimes  reading  the  classics  at  the  common  schools,  when  the  teacher  was 
competent,  and  sometimes  at  the  Hon.  J.  G.  Kendall's  Law  Office,  in  Leominster,  who, 
pitying  his  extreme  poverty,  gave  him  a  earte-blanche  to  recite  to  him  when  he  pleased,  for 
sweeping  his  office  and  doing  a  little  writing.  Owing  to  the  Puritanical  feelings  of  his 
father,  Alvah  was  interdicted  from  entering  Cambridge  University,  which  he  had  intended 
to  do,  and,  finally,  he  returned  to  the  manufacture  of  Paper  in  Franklin,  N.  H.,  in  1820. 
After  remaining  in  this  town  about  three  years,  he  removed  to  Fitchburgh,  and  engaged  in 
the  Paper  manufacture;  first  as  employee,  and  then  for  his  own  account,  having  erected  a 
mill,  principally  on  borrowed  capital,  at  "  Old  Crockerville." 

The  years  1827-8-9  were  disastrous  for  business  affairs,  and  Mr.  Crocker  was  further 
retarded  in  his  progress  by  a  freshet  that  injured  his  mill.  At  that  time,  the  whole  process 
of  making  Paper  by  hand  was  changing  rapidly  to  machine  work,  and  he  had  no  money 
to  Sparc  for  the  purchase  of  machinery  of  any  kind. 

His  cm>>arrassmcnts  were  further  aggravated  from  the  fact  that  the  few  old  farmers  who 
had  a  little  money,  were  afraid  that  an  increased  manufacturing  population  might  vitiate 
the  morals  of  the  town ;  and  this  feeling  was  intensified  by  their  having  to  make  a  road  by 
liis  mills.  They  had  no  particular  wish  for  his  triumph  over  his  straggle.  At  this  time, 
he  had  sent  his  product  to  a  commission  house,  in  Boston,  against  the  rags  and  chemicals 
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X.  IL,  to  Fitchburgb.  in  1823,  for  the  purpose  of  storting  and  operit- 
injr  a  new  Paper  niiU,  which  had  been  built,  by  General  Leonard  Bor- 
bank.  10  n»p]ace  one  destroyed  by  fire.  At  that  time,  Pitchburgh  was  i 
straggling  village,  of  some  twelve  hundred  inhabitants,  and  enjoying 
only  weekly  communication,  by  mail,  with  Boston  and  Worcester. 
Karly  in  1826,  he  commenced,  with  a  small  capital,  to  build  a  mill,  for 
niakiug  Taper  by  hand,  at  "  Old  Crockerville  »  (a  mile  and  a  half  from 
the  town,  in  a  birch  swamp,  which  he  cleared),  and  began  to  make 


he  used ;  and  the  last  quarterly  bill  he  mode  rhowcd  that  some  of  his  paper  had  been  aoli 
well,  and  some  to  men  of  straw,  while  the  commission  house  informed  bim  "  thej  had  eoa- 
chfled  not  to  guarantee/'  leaving  against  him  a  large  balance  in  their  faror.  Here  thc% 
was  his  position :  he  had  not,  up  to  that  time,  made  any  profit,  owed  twelve  thousand  dol- 
lars  on  the  original  investment,  and,  commission  debt  included,  four  thousand  doUart 
Diorc.  while  ten  thousand  dollars,  in  addition,  were  required  for  his  new  machinexr.  flii 
pr..porty.  located  as  it  was,  would,  on  a  forced  sale,  accrue  but  little  to  his  creditors,'  ttd, 
thoujsh  his  old  debts  were  carefully  distributed,  his  commission  debt,  though  not  due,  was 
louilly  and  unscrupulou:fly  called  for.  With  no  friend  to  lend  him  a  dollar  what  was  ts 
U"  a.«nc  in  such  a  crisis?  Under  the  "Grab  Law,"  failure,  then,  was  destruction,  and  as 
moiu'v  could  be  had. 

Tlun»  wns,  still,  one  course  leftr-sell  his  Paper  directly  to  consumers;  open  baiter 
ftCoiMint:«.  with  yearly  settlements  only,  for  all  the  stock  he  wanted,  all  over  the  eountiy. 
Addca  to  this  stock  was  his  Cotton  Waste— then  used  first  by  himself,  so  far  as  he  is  advised— 
in  making  white  Paper.  Thus,  ho  worked  on,  from  month  to  month,  during  the  day,  aad 
fmiurntly  taking  his  product,  during  the  following  night,  to  Boston,  till  1834,  finding  tbs 
grv:»t»'*t  difficulty  in  paying  both  debt  and  interest. 

A  hidicnnis  anecdote  will  ser>'e  to  illustrate  his  position  at  this  time.  There  were  tbci 
no  Hanks  about  Fitchbur^h.  and  commission  houses  controlled  business,  at  that  period,  ia 
Bojiti»u.  It  btiug  impossible  for  bim  to  continue  with  his  commission  house,  and  without 
capital,  he  found  himself,  one  morning,  in  Boston,  with  the  notes  of  two  welLknown  firmi, 
for  the  paper  he  hud  teamed  forty-seven  miles  from  Fitchbnrgh,  during  the  night.  He 
looked  round  for  some  Bank,  to  get  the  money  on  his  notes.  Verdant,  weary,  and  suppos- 
ing the  bu.^incss  of  a  Bunk  was  to  discount  notes,  he  stopped  his  team  before  the  "New 
Knplund."  Marching  in,  and  believing  he  was  right,  proceeded  at  once  to  the  cashieKl 
desk,  pulling  out  his  promises  to  pay  from  his  pocket,  demanded  the  money.  The  cashier 
informed  him.  with  a  graceful  bow,  "  they  did  not  discount."  With  a  voice  that  might  have 
b«H'n  hoanl  to  the  bottom  of  the  street,  and  looking  the  cashier  in  the  eye,  Mr.  Crocker 
excliiinuHl,  "I  have  not  a  cent  to  go  home  with,  sir!  I  have  workmen  and  debts  to  pay. 
Must  have  it ;  shall  fail,  sir!  I  must  and  will  have  it."  His  manner,  his  old  "  Tom-and- 
Jerry  "  suit,  coupletl  with  his  strange  singing  voice,  was  too  much  for  the  cashier,  tellers 
and  I'U'rks,  who  nW  joined  in  a  loud  roar  of  laughter.  While  the  applicant  was  trving  to 
consider  whnt  it  might  mean,  still  keeping  his  eye  on  the  cashier,  the  noise  brought  the 
President  from  his  room.  Illy  suppressing  his  own  risibles,  ho  asked  him  his  name,  and 
where  he  lived:  and,  finally,  repeated  the  inquiry,  if  he  did  not  know  that  Banks  did  not 
then,  discount.  'MIow  should  I  know  that !"  sang  a  stentorian  voice;  Mr.  C.  still  main- 
taining his  attitude,  and  green  enough  to  suppose  they  were  trying  to  impose  on  him,  and 
that  ho  had  some  inherent,  inalienable  right  there,  while  his  highwayman  sort  of  bearing 
was  n  dilemma  of  no  ordinary  kind.  Literally  to  get  rid  of  their  ignorant  and  persistent 
customer,  S8  his  paper  was  good,  the  President  told  him,  "if  he  would  get  on  his  box,  and 
go  right  home,  telling  no  one  where  he  got  his  money,  the  cashier  might  take  his  paper." 
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Ledger  Caps  ia  November  of  that  year.  This,  we  believe,  was  the 
pioneer  of  the  five  large  Paper  Mills,  now  owned  by  Crocker,  Burbank 
&  Co.,  which  produce  from  seven  to  eight  tons  of  paper  per  day. 

In  1835,  he  purchased  the  Burbank  property,  before  referred  to, 
where  he  was  first  employed,  and  which  he  has  since  almost  covered 
with  shops  and  foundries.  It  was  here  that  the  first  Machine  shop 
and  foundry,  ever  erected  in  Fitchburgh,  was  built.  Soon  after  this 
purchase,  he  was  the  first  to  use  Palm-leaf  as  a  fibre  for  making  coarse 

In  1834,  Mr.  Crocker  waa  employed  by  the  town  to  get  a  road  farther  up  the  Nashiift 
Valley,  and  the  landholders  opposing  it,  and  asking  exorbitant  prices  for  their  land,  he 
bought  the  whole  Nashua  Valley,  to  Westminster  line,  gave  the  land  for  the  road,  gained 
only  by  a  protracted  struggle,  and  thus  laid  the  foundation  of  his  present  fortune.  All  the 
mills  of  his  firm  are  in  this  valley. 

In  1835,  Mr.  Crocker  was  returned  to  the  Legii^Iature  of  Massachusetts,  and,  in  183(S 
voted,  with  his  friends,  in  favor  of  the  State  Subscription  to  one  million  of  stock,  in  the  West- 
em  Railroad.  He  endeavored,  also,  at  this  period,  to  arouse  the  people  of  Fitchburgh  aad 
vicinity  to  the  great  importance  of  stMun  communication  with  Boston,  either  by  a  branch 
road  to  the  Loweil  trunk,  at  Lowell,  or  to  the  Worcester  trunk,  at  Framingham,  expending 
considerable  sums,  from  bis  own  pocket,  for  surveys;  his  motto,  at  that  time,  being 
"  Northern  Massachusetts  must  have  steam  communication  with  tide-water,  or  pale  away 
into  utter  insignificance."  It  is  not  a  little  remarkable  that  both  of  the  surveys  which  he 
then  made  to  Lowell  and  Framingham,  have  since  been  followed  by  railroads. 

The  period  of  1837  arrested  all  public  enterprises,  while  "  Sauve  qui  peut "  was  the  oiy 
of  almost  every  business  man.  The  scarcity  of  the  circulating  medium  was  then  so  great, 
that  some  of  the  soundest  men  gave  up  in  utter  despair.  Mr.  Crocker  remembers  but  few 
of  his  customers  who  met  their  paper,  and  relates  an  anecdote  of  ihe  period,  illustrative  of 
the  straits  to  which  business  men  were  then  subjected. 

Ue  had  paid  his  protested  notes,  as  they  came  back  upon  him,  until  he  had  found  the 
"  inside  bottom "  of  his  pocket,  with  every  dollar  due  him,  all  over  the  country,  that  he 
could  scrape  together.  Still,  his  protested  paper  kept  coming.  Having  never  failed  to 
meet  his  paper,  he  was  driven  almost  to  distraction.  Mortgage,  he  would  not ;  it  was  his 
OMrdinal  policy  never  to  do  so.  Finding,  by  examining  his  note-book,  that,  if  the  notes  all 
camo  back,  ten  thousand  dollars  would  meet  the  Bank  portion  of  his  liabilities ;  and,  living 
out  of  town,  he  prevailed  upon  the  cashier  oC  the  Fitchburgh  Bank  to  let  his  protested  paper 
accumulate  to  the  Monday  forenoon  of  each  week ;  still  not  knowing  wheni  he  could  get 
the  money,  but  believing  in  that  Power  who  blesses  those  that  try.  He  became  so  excited^ 
at  last,  that,  on  a  Wednesday,  previous  to  the  Monday  settlement,  sleep  was  out  of  the 
question.  His  fevered  imagination  presented  images  of  jail  limits  and  a  beggared  family, 
until,  at  last,  a  vision  appeared,  though  probably  an  hallucination,  that  a  debt,  due  him 
for  a  family  he  had  supported  for  some  three  years, iW>m  the  extreme  South,  would  be  paid, 
and  that  the  debtor  would  be  at  Fitchburgh,  the  following  Saturday,  to  pay  him,  though  he 
knew  he  had  been  a  bankrupt  To  his  repeated  assurances  to  his  wife  to  that  effect,  she 
could  only  express  her  fears  that  his  brain  was  either  turning,  or  had  entirely  turned. 
The  Saturday  morning  breakfast,  however,  following  another  sleepless  night,  he  harnessed 
''  Old  Whitey"  and  rode  to  town,  meeting  the  identical  debtor  before  the  door-yard  gate 
where  his  family  resided,  as  he  knew  or  dreamed  he  would.  "Come  in,"  said  this  instru- 
ment of  God's  mercy, ''  and  get  your  money.  Tou  did  not  let  my  poor  family  suffer,  did 
you  ?  What,  on  earth,  ails  you  ?  What  do  those  tears  mean  f  Southerners  will  always 
pay  a  debt  of  honor !  ! ! "  After  satisfying  it,  the  debtor  took  out  another  package  of 
United  States  Bank  biUs,  saying,  "  Here,  my  boy,  take  that"    Mr.  C,  then,  tried  to  tell 
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Hanging  or  Wall  Paper,  softeDing  it  with  strong  alkali  and  bleach,  of 
which  large  quantities  have  since  been  used. 

Mr.  Crocker  has  filled  several  positions  of  public  trust  and  coo* 
fidence,  with  honor  to  himself  and  advantage  to  his  constituents.  He 
has  been  an  organizer  and  President  of  Railroad  Companies,  a  member 
of  the  Massachusetts  Legislature,  a  Senator  in  1862  and  1865,  and  has 
recently  been  appointed,  by  the  Governor,  Commissioner  of  the  State 
work  on  the  Hoosac  tunnel. 


him  about  the  uncertainty  of  his  security.    His  reply  was :  "  Ton  trusted  me,  and  fed  my 
children.     I  shall  trust  yon." 

On  Mr.  Crocker's  repairing  to  the  cashier,  who  had  so  kindly  relied  upon  his  honor,  oalling 
for  the  batch  of  protested  notes,  which  he  knew  had  arrived,  the  cashier,  a  stem,  oommand* 
ing  six-footer  (though  with  a  heart  as  kind  and  gentle  as  a  lamb),  replied :  *'  Well,  what  of 
it  ?"  On  the  second  request,  the  cashier,  knowing  that  the  Bank  Board  would  help  Mr.  C, 
if  he  asked  for  help,  and  believing  he  had  no  money,  again  responded,  **  What  aro  yon  going 
to  do,  Crocker  ?"  "  Pay  l"  was  the  reply.  "  Where  ?  how  ?  when  ?"  "  Money,  sir ;"  at  the 
same  time,  uncovering,  from  an  old,  rusty  pocket-book,  two  large  packages  of  "Nick 
Biddle's"  bills.  Such  was  the  entire  absence  of  currency,  the  cashier  began  to  doubt  hit 
own  optics,  and,  with  a  countenance  of  utter  surprise,  almost  of  consternation,  that  so  moeh 
money  oould  be  found  anywhere,  exclaimed :  **  I  vow,  Crocker ;  did  you  steal  it  ?" 

From  1837  to  1842,  Mr.  Crocker  had  prosperous  years  of  business,*  when,  in  a  night,  a 
fire  levelled  his  best  mill,  and  a  large  stockhouse  full  of  paper  and  white  rags,  with  bat 
little  insurance. 

In  1842-3,  he  was  refe'lected  to  the  Legislature,  having  again  come  out  in  favor  of  Steam 
Communication  with  Boston,  by  a  route  entirely  independent  of  the  Lowell  or  Worcester 
trunks.  He  obtained  the  charter  from  the  Legii^luture,  against  the  influence  of  both ;  and, 
amid  their  bitter  sneers  and  opposition — denounced  as  a  humbug  and  impostor — ho  obtained 
the  stock,  and  built  the  road. 

Mr.  Crocker  came  into  Fitchburgh  on  the  first  Locomotive,  March  5th,  1846.     He  was 
elected  the  first  President  of  the  Fitchburgh  Hoad,  but  resigned  it  the  following  June,  to 
accept  that  of  President  of  the  Vermont  and  Massachusetts  Railroad,  until  built,  and  re 
signed  that  on  its  completion  to  Brattleboro.    This  road,  having  but  little  stock,  was  buiK 
with  much  difficulty. 

From  1843  to  1850,  Mr.  Crocker  was  engaged  largely  in  various  railroad  enterprises, 
especially  in  aiding  the  Troy  and  Boston  and  the  Tunnel  Railroads ;  and,  during  1 847-8, 
delivered  several  hundred  lectures,  in  their  behalf,  in  New  York  and  Vermont.  On  Novem- 
ber 9th,  1849,  the  largest  fire  that  ever  occurred  at  Fitchburgh  took  place,  and  Mr.  Crocker 
lost  his  Chair  and  Machine  Shop,  on  which  there  was  but  a  trifling  insurance.  This  cir- 
cumstance induced  him  to  relinquish  jiublic  life;  and,  in  1850,  the  firm  of  Crocker,  Bur-  • 
bank  <t  Co.,  now  the  largest  Paper  Mi^ufacturers  in  Fitchburgh,  was  formed. 

Mr.  Crocker  is  blessed  with  a  power  of  endurance,  almost  incredible,  and  has,  probably, 
performed  us  much  labor  as  any  man  of  his  age  in  this  country.  His  life  has  been  full  of 
startling  incidents  and  dangers  passed  over,  and  he  has  made  many  hairbreadth  cscapei 
from  death,  without  a  soar  upon  his  person. 
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The  Putnam  Haohine  Company, 

At  Fitchburgh,  have  recently  erected  a  Machine  Shop,  that  is  probably 
the  most  remarkable  of  any  in  the  United  States.  It  is  original  in 
design,  having  for  its  architect  the  President  of  the  company,  and  com- 
bines, in  the  form  of  its  constraction,  points  of  excellence  and  con- 
venience that  are  rarely  foand  in  any  similar  Works. 

The  main  bailding  is  of  brick,  four  hundred  and  eighty-seven  feet 
long  and  forty-four  feet  wide,  with  seven  wings  projecting  from  the  west 
side,  at  regular  intervals,  whose  average  dimensions  are  fifty-two  by 
thirty-six  feet ;  opposite  to  which,  on  the  east  side,  are  similar  pro- 
jections of  lesser  dimensions,  used  as  offices  for  the  foremen  of  the 
various  departments.  In  these  wings,  the  individual  parts  of  the  Ma- 
chines and  Tools  manufactured  in  the  central  portion  of  the  building 
are  put  together,  or  **  set  up,"  and  thus  very  little  handling  is  required  ; 
while  the  arrangement  of  the  offices  is  such,  that  each  manager  has  at 
all  times  a  ready  and  complete  survey  of  all  the  operations  in  his 
department.  The  floor  of  the  main  shop  is  composed  of  cement  or 
concrete,  several  feet  in  thickness,  so  solidly  compacted  that  not  the 
least  jar  or  vibration  in  the  movement  of  the  machinery  is  manifest. 
The  roof,  which  is  of  slate,  is  supported  by  a  row  of  iron  columns  ex- 
tending the  whole  length  of  the  premises,  which  is  as  nearly  fire-proof 
as  it  is  possible  to  construct  a  building. 

The  machines  used  in  the  various  mechanical  operations  are  ranged 
along  the  central  building,  and  derive  power  from  a  seventy-five  horse 
engine,  communicated  by  means  of  a  single  line  of  shafting  nearly  five 
hundred  feet  long.  Among  the  remarkable  tools  in  these  Works,  is 
a  Lathe  that  will  swing  twenty  feet;  a  Planer  that  will  plane  thirty- 
six  feet  long  and  seven  feet  square ;  and  an  enormous  Crane  that  will 
handle  with  ease  a  weight  of  twenty-five  tons.  Attached  to  the  Ma- 
chine Shop  there  is  a  Blacksmith  Shop  seventy  by  thirty -six  feet,  an 
Engine  House  thirty-four  by  twenty-eight  feet ;  and  separate  from  it,  at 
a  short  distance,  is  an  Iron  Foundry  one  hundred  and  twenty-five  by 
sixty-six  feet;  a  Brass  Foundry  thirty-eight  by  twenty-six  feet;  a 
Pattern  and  Box  Shop  eighty  by  forty  feet ;  and  a  Pattern  Shop 
seventy  by  thirty-six  feet.  The  Works  are  located  directly  on  tlio 
Vermont  and  Massachusetts  Railway,  from  which  the  coal  and  in>n 
can  be  delivered,  and  by  which  the  finished  products  can  be  trans- 
ported without  the  necessity  of  much  handling.  All  these  buildings 
are  amply  furnished  with  windows,  which,  besides  imparting  an  air  of 
cheerfulness  to  the  interior,  tends  to  secure  accuracy  of  workmanship. 

The  list  of  Machines  and  Tools  manufactured  at  these  Works  is 
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quite  comprchGnsire,  but  the;  may  be  classified  nader  the  general  he 
of  Sttium  EDgiDes,  MachioiBts'  Tools,  Woodwortb'B  Planers,  and  1 
Work. 

1.  Steam  Enoineb.  This  department  of  the  Putnam  Machine  C< 
pany'H  Works  has  been,  since  March,  1859,  uDder  the  charge  of  Li 
D.  llarttott,  formerly  Super!  d  tea  dent  of  the  Boston  Steam  Eogine 
(t>ett(tr  known  as  "  Otis  Tufts"),  au  able  mechanic,  and  sn  -inTentOi 
muuy  importaut  improvements,  Ho  has  aimed  to  combine  aimplicit] 
construutioD  with  economy  of  fuel,  and  has  greatly  reduced  the  nnni 
of  parts  usually  found  in  Steam  Engines.  The  Engines  constructed  I 
have  a  patent  reglating  cut-off  gear,  which  is  so  contrived  that  the  cut 
has  a  range  throughout  the  whole  length  of  the  stroke,  or,  in  ol 
words,  the  ordinary  regulator- valve  is  dispensed  with,  the  governori 
ing  directly  on  the  steam- vulvcs,  by  means  of  which  the  steam,  adi 
ted  to  the  cylinder  at  boiler  pressure,  is  cut  off  by  action  of 
governor  at  any  point  in  the  entire  stroke.  These  Eugines  are  i 
distinguished  for  a  peculiar  arrangement  of  poppet  ralves  aad  sb 
passages.  The  lower  disks  of  both  the  steam  and  ezhanat  valvea 
of  smaller  diameter  than  the  upper  ones,  so  that  the  ralves  can 
readily  withdrawn  for  cleaning  or  repairs  by  simply  removing 
covering  plates  from  the  top  of  the  valve  chest.  The  construction 
the  chest  is  remarkably  simple,  compact,  and  economical.  Anot 
pc^ciiliurity  of  the  Putnam  Engine,  is  that  the  cam  shaft  for  opening) 
cloxing  the  valves  is  run  at  a  less  number  of  revolutions  than  the  m 
shaft,  by  which  the  steam  may  Ixi  used  through  the  whole  length  of 
stroke  or  he  cut  off  at  any  point ;  and  also,  in  consequence  of  redu 
epeed,  overcomes  certain  mechanical  difficulties  hitherto  experiencec 
"cut-off  gear.''  The  Company  own  the  patents  for  the  improvcme 
that  give  their  Engines  their  distinctive  character — among  which  i 
he  mentioned  a  Cylinder  Oiler,  by  moans  of  which  the  waste  of  oil 
tending  the  use  of  the  ordinary  iojccling  apparatus  is  avoided.  1 
Company  have  built  Engines  fur  the  U.  S.  Navy  Yard  nt  Portsmoi 
N.  II.,  and  other  government  workshops  ;  for  the  U.  S.  Watch  Compi 
at  JerscyCity,  and  the  National  Watch  Company  at  Chicago ;  for  mi 
hading  manufacturing  establishments  in  New  England  and  the  Wi 
ern  States ;  four  for  California,  two  for  the  Sandwich  Islands,  and  < 
for  China. 

3.  Magdimbts'  Tools.  This  department  of  these  Works  is  on 
charge  of  J.  Q.  Wrioht,  who  is  the  joint  inventor,  with  S.  W.  Putni 
of  the  Frtctional  Feed  Qearing  for  Eugine  Lathes.  All  the  Lathes  c 
structed  here  have  a  peculiar  feed  arrangement,  that  is  more  simple  i 
convenientthan  that  ordinarily  applied.  The  disk  for  throwing  the  si 
feed  in  or  out  of  action,  is  operated  by  a  swivel  or  union-joiuted  n 
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the  cross-feed  is  thrown  in  or  out  of  action  by  the  agency  of  a  hand 
wheel,  and  the  power  is  transmitted  from  the  driving  wheel  to  the  wheel 
operating  the  cross-feed  by  means  of  a  hollow  shaft.  The  Lathes  have 
two  feed  arrangements,  one  for  ordinary  turning,  and  the  other  for  screw 
cutting.  All  the  beds  of  the  Tools  made  here  are  in  one  casting,  and  it 
is  the  aim  of  the  company  to  construct  tools  that  cannot  .be  excelled 
in  strength  and  quality  of  material.  Particular  attention  is  paid  to 
thoroughness  as  well  as  nicety  of  workmanship  in  all  the  details,  and 
such  a  proportion  in  the  relative  parts  is  observed  as  experience  has 
demonstrated  tends  to  render  a  Tool  serviceable  for  a  long  period. 

3.  Wood  worth's  Planers.  An  important  department  of  these 
Works,  under  charge  of  Charles  Burleigh,  is  appropriated  exclusively 
to  manufacturing  these  Planers.  The  present  well-known  style  of 
these  popular  planing  machines  originated,  it  is  said,  with  the  Messrs. 
Putnam,  who  were  among  the  first  to  engage  in  building  them.  For 
over  sixteen  years  they  have  been  the  principal  manufacturers,  and  from 
time  to  time  have  adopted  improvements  which  render  the  machines 
now  constructed  by  them  as  nearly  perfect  as  it  is  probably  possible  to 
make  them.  Among  the  latest  of  these  improvements,  are  patent  ex- 
tension connecting  gears,  by  which  the  strain  on  the  intermediate  gears 
is  greatly  relieved. 

4.  The  Mill  Work,  Shafting,  etc.,  are  under  charge  of  John  Burney. 

This  Compan;^,  like  most  machine  shops,  construct  a  great  va- 
riety of  miscellaneous  machinery.  They  differ,  however,  from  many 
others,  in  having  tools  and  facilities  for  constructing  very  heavy 
machinery,  especially  Shafting.  During  the  late  Rebellion,  they  under- 
took a  contract  with  the  government  for  building  the  cast-steel  Blakely 
Gun,  which  involves  great  nicety  of  construction.  Some  of  the  guns 
manufactured  by  them  weighed  forty-four  thousand  pounds.  They  are 
also  the  builders  of  the  Burleigh  Drill  which  is  used  in  excavating  the 
Hoosac  Tunnel. 

The  Putnam  Machine  Company,  which  now  employs  two  hundred 
hands,  is  the  successor  of  J.  &  S.  W.  Putnam,  who  commenced  busi- 
ness in  Fitchbur^h  in  1838,  with  no  capital,  and  worked  for  a  time  with 
no  assistance  except  one  apprentice  and  one  journeyman.  They  came 
originally  from  Peterborough,  N.  H.,  and  are  related  to  General  Put- 
nam, of  Revolutionary  memory.  After  twenty  years*  experience,  during 
which  time  they  established  their  claims  to  a  position  among  the  best 
mechanics  of  the  country,  they  organized  a  Company,  that  was  in- 
corporated in  1858,  with  a  capital  of  forty  thousand  dollars,  which  was 
increased  in  1866  to  one  hundred  and  twenty  thousand  dollars.  Its 
shares,  numbering  three  hundred  and  twenty,  are  all  owned  in  Fitch- 
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burgh,  and  are  worth  in  that  market  over  one  *thou8and  dollars  each. 
The  President  of  the  Company,  Salmon  W.  Putnam,  has  displayed 
executive  as  well  as  mechanical  abilities  of  a  high  order,  and  has  se- 
lected men  of  ability  as  managers  of  the  various  departments,  who, 
while  independent  in  action  in  their  proper  sphere,  recognise  him  as 
their  chief,  whose  decision  on  controverted  points  is  final.  The  Com- 
pany and  its  officers  at  the  present  time  are — S.  W.  Putnam,  Presi- 
dent;  Benjamin  Snow,  Jr.,  Treasurer;  L.  D.  Babtlett,  Clerk. 
,  Directors — John  Putnam,  S.  W.  Putnam,  Benjamin  Snow,  Jr., 
Charles  Burleigh,  John  Q.  Wright,  L.  D.  Bartlett,  Rodney  Wal- 
liACE,  and  George  E.  Towne. 


►•♦-♦- 


The  Walter  Heywood  Chair  Company, 

In  Fitchburgh,  is  one  of  the  three  largest  Chair  Manufacturing  Estab- 
lishments in  the  United  States.  It  dates  its  origin  from  1842,  when 
Mr.  Walter  Heywood  commenced  manufacturing  Chairs  with  about  ten 
hands.  He  pursued  a  steadily  successful  career,  enlarging  his  facilities 
from  time  to  time,  until  1849,  when  the  Works  were  destroyed  by  fire, 
but  were  rebuilt  with  great  expedition. 

The  Works,  as  at  present  constructed,  consist  of  three  large  build- 
ings, two  of  them  of  brick  and  one  of  frame.  The  main  building  is  one 
hundred  and  thirty  feet  long  and  forty  feet  wide,  thtee  stories  high ; 
the  other  brick  building  is  eighty  by  forty  feet,  four  stories  in  height; 
while  the  Frame  is  one  hundred  and  forty  feet  long,  thirty-two  feet 
wide,  and  three  stories  high.  Besides  these,  there  are  Dry  Houses,^ 
Yarnish  Rooms,  and  other  auxiliary  out-buildings. 

The  machinery  employed  in  this  manufactory  is  sufficient  to  manu- 
facture sixty-five  dozen  Chairs  per  day,  and  is  undoubtedly  remarkable, 
but  difficult  to  describe.  It  includes  all  varieties  of  tools  and  machines 
that  are  suited  for  boring,  shaping,  fitting  and  finishing  wood.  As 
nearly  all  the  Chairs  produced  in  this  establishment  are  exported  to 
foreign  countries,  they  are  packed  in  boxes,  in  separate  pieces,  to  save 
.  bulk  in  transportation.  Though  put  together  for  con\'^nience  in  paint- 
ing, they  are  again  taken  apart  for  shipment ;  and  this  necessarily 
implies  delicate  and  nice  machinery  in  the  manufacture,  so  that  the 
different  parts  will  go  together  again  readily.  In  fact,  the  same  prin- 
ciple is  applied  in  Ibis  manufacture,  as  in  that  of  watches  by  machinery, 
namely,  making  the  parts  interchangeable.  The  wood  is  bent  by  what 
is  known  as  Blanchard's  process,  and  the  appliances  for  the  purpose  arc 
immerous  and  ingenious. 
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The  Walter  Heywood  Chair  Company  employ  in  their  shops  about 
one  hundred  and  fifty  men,  and  as  many  more  women  and  children,  who 
cane  and  seat  chairs  at  their  homes.  Besides  the  ordinary  cane-seat, 
they  manufacture  largely  wood-bottom  Chairs,  adapted  in  style  of 
shape  and  finish  to  the  taptes  of  foreign  markets. 

Mr.  Heywood,  the  founder  and  President  of  this  Company,  is  a  de- 
scendant of  one  of  the  Pilgrim  families  who  came  over  in  the  "  May- 
flower" and  landed  at  Plymouth  Bock. 
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[The  following  are  the  Statistics  for  Providence  Coantj,  which  in- 
clades,  besides  the  City  of  Providence,  a  part  of  Pawtucket  and  other 
manufacturing  towns,  for  the  year  ending  June  1,  1860,  as  prepared  for 
this  work  at  the  Census  Office.] 


Hannfactaret. 


No.  of 

EstabliHh- 

meQUi. 


AgricultarallmplemeDta S.. 

Batting 2.. 

Bleaching  and  dyeing 9.. 

Bobbins  and  i>poolH  8.- 

Bolts,  notH,  WHfthers,  etc 4.. 

Boots  and  slioen 63.. 

Boxes 5. 

Brass  founding S. 

Bread 7. 

Bricks 6 

Cabinet  furnin: re 16. 

Calico  priutint; 3. 

Carriages 24. 

ChemicalH A. 

Cigars 7.. 

Clothing 47. 

Coffee  and  MpicoK 2.. 

Combs 1 

Confectionery g.. 

Copper  ^mithiii},' 1.. 

Cotton  goodn 69. 

Cotton  yarn,  bHttiD.(  &  cordage  27. 

Cottou-Ke(>d  oil 1. 

Distilled  ilqiKirn l. 

Doors,  saHh  and  blinds Mi.. 

Dye  woods 2 

Files 2. 

Fire  enginei* 1  . 

Flour  and  inoal  13. 

Oas 

Haircloth 

HatM  and  rapn 

HingoH,  csst-iron  

HorHrt  nhoPM 2 

Iloiie  and  bt'ltini: 6 

India  rubber  ^'<i<»dH 2 

Iron  fonndiuic 7 

Jewelry 77 

Leather 

Lime 

Loolcing  glsHs  &  picture  frames 

Lumber 

"         planed 

Machinery  16 

Machinery,  cotton 11 


4 

6 

6 
o 


5 
3. 

4 

12. 
6 


Capital. 

$13,300 , 

20,000 

487,300 

19,300  .... 
182,000 

92,P45 

20,900 

.^.600 

64.100 

83,000  .... 
12»,900  .... 
613,000... 

93,900  .... 
110.000 

4'),S00  .... 
2.>7,600.... 

a\ooo 

30,000 

I7,7t>0 

4,000  .... 

5,M2.2k\0 

679,400  .... 
151WK) 

l.">.t>00  ... 

6I..1OO  .... 

13«MH) 

67,000 

6,000  .... 
ir2.6«>0  .... 
792,600  ... 

39..VK)  ..., 

l.'i.0<X)  .... 

l:20.(KH) 

6,000  .... 

114,000 

l.'iB.OOO  .... 

168,000...., 

1,112.900 

18.000.... 

62,000.... 
6.100  ... 

24,600.... 
102,8«K).... 
639,900... 
629,600.... 


Raw 
material. 

>6..380 

92,000 

110,060 

11,298  

120.2W 

146,296 

18,904 

41,675 

182,806 

12,9d0 

8.«*,063 

424,060 

72,675 

123.980 

37,4.38 

667,731 

68,860  

8,600 

47,030 

16.0(M> 

.3,010,644 

u<W.073 

90.0.M) 

48.0(H) 

7.>,17.^ 

42.178 

36,S:;4 

20.000 

4H9,.>81 

62.213 

3'».3i-)  

27.SS0 

42.4a> 

3,26.'i 

I0.i.lll 

90..-*S4 

916,207 

66.187 

24,000 

10,.340 

26..37.1 

1. '18.700 

avj.*2;» 

162,318 


Male 
hands. 

10 

40 

390 

33 

122 

341 

24 

29 

89 

160 

125 

965 

192 

67 

89 

370 

13 

29 

30 

17 

.3,.591 

4^ 

40 

3 

129 

8 

68 

X't 

36 

64 

18 

23 

190 

14 

7.'i 

69 

OO] 

1408 

«tf  V  •     •  •  •  • 

00 

10 

32 

71  

,657 

*7W 


Female  Yalwf  ni 

handa.  product 

•I5.8tf 

140,000 

90 404,900 

10 98^77 

188,900 

16 877,230 

87.610 

68.377 

4 268,611 

62,000 

1 181,47S 

90 1,896,400 

7 232,740 

167,100 

62 904,6.16 

904 1,071,636 

1 84..W0 

36,000 

16....:.  100.395 

....-  40,000 

4.142 6,616.ia^ 

661 985,366 

118.000 

62,000 

219,6S6 

69.800 

80,1)00 

86,000 

660,.'{S3 

197,735 

86 ©"VVM) 

18 6>.2V» 

200.(HK) 

113.500 

230.000 

44 24*5.7*10 

215.2i5 

263 2,251,2'a 

77.:537 

4.'i.u.>0 

22,500 

42.575 

246..VK) 

797,975 

660,iy4 


( 


« 
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[The  following  are  the  Statistics  for  Providence  County,  which  in- 
eludes,  besides  the  City  of  Providence,  a  part  of  Pawtucket  and  other 
manufacturing  towns,  for  the  year  ending  June  1,  1860,  as  prepared  for 
this  work  at  the  Census  Office.] 


Hannfactaret. 


No.  of 

Establish- 

meatii. 


Agrlcultaral  ImplemeDts 3.. 

Batting 2.. 

Bleaching  and  dyeing 9.. 

BobbioJi  and  HpooU  S. 

Bolts,  nat»,  wafihen,  etc 4.. 

Boot*  and  Bho«8 63.. 

Boxes 6.. 

BnuM  founding S.. 

Bread 7. 

Bricks 6. 

Cabinet  furniture 16.. 

Calico  priutint; 3. 

Carriages 24. 

ChemicaU 5.. 

Cigars , 7.. 

Clothing 47. 

Coffee  and  spicos 2-. 

Combs 1  , 

Confectionery 8.. 

Copper  smithing 1.. 

Cotton  goodrt 69.. 

Cotton  yarn,  batting  St  cordage  27 .. 

Cotton-seed  oil 1., 

Distilled  iiqnorK 1. 

Doors,  sash  and  blinds 13.. 

Dje  woods 2 

Files 2.. 

Fire  engines 1.. 

Floar  and  meal 13. 

Oas 4 

Haircloth 6- 

Hats  and  capH 6. 

HingeH,  csKt-iroQ 2  . 

Hume  Hhoes 2  . 

HuHe  and  b«>lti:i:; 6.. 

India  rubb<«r  ^'oods 2.. 

Iron  fouDdiiiff 7. 

Jewelry 77.. 

Leather 6 

Lime 3. 

Looking  gisss  k  picture  frames  4 

Lumber 12. 

"         planed 6. 

Machinery  16. 

Machinery,  cotton 11. 


Capital. 

$13,.300 

20,000 , 

487,300 , 

19,.W0 

182,000 

92,945 

20,900 

30.600 

64,100 

8.'<,0(K)  .... 
12^,900  .... 
613,000 

93,900  .... 
110,000 

45,800 

257,fMK) 

20,000..... 

30,000 

17,700 

4.000  .... 

6,662.200 

679,400  .... 
150,000 

1.5.000 

61  ..'KX)  ..... 

13.000 

67,000 

6,000  .... 

112..500 

792.600 

39,.5O0  .... 

1.5.000 

120,000 

6,000  .... 

114.000 

156.000 

168,000 

1,112,900 

18,000...., 

62,000...., 
6,100 

24.600 

102.800 

639,900 

629,600.... 


Raw 
materiaL 

>6,380 

92,000 

110,060 

11.298  

120.210 

146.296 

18,904 

41,675 

182,805 

12,950 

88,063 

424,060 

72,675 

123.980 

37,4.38 

667,731 

68,860 

8,600 

47,030 

16.000 

.3,010,644 

603.073 

90.000 

48.000 

7.V175 

42,178 

.36,8:)4 

20,000 

489.581 

62.213 

35,.32;> 

27,880 

42.405 

3,265 

145,1.32 

IW.lll 

90,->S4 

916,297 

66,187 

24,000 

10,.340 

26.375 

1.-.8.700 

2.52.2:« 

162,318 


Male      Female  Taloe  «f 

hands,      handa.  prod  act 

10 ^  $lft.Stf 

40 140,000 

390 90. 4M^ 

33 15. »,5n 

122 188.300 

341 16 277.259 

24 87,610 

29 68,377 

89 4......  268.611 

100 62,000 

125 1 181.473 

966 30 1,896,400 

192 7 232,740 

67 157,100 

89 62 204,636 

370 904. 1,071,686 

13 1 84,600 

29 36,000 

90 16....-»  100.399 

17. «  40,000 

3,591 4,142 6,616.105 

405 661 985,9S6 

40 118.000 

3 62,000 

129 219.6S6 

8 69,800 

68 80.000 

35 36,000 

36 660..522 

64 197,735 

18 86 9^,W0 

23 18......  62,25b 

190 „  200,000 

14 ld.500 

75 230.000 

69 44 24H,7v)0 

221 21S.2i5 

1498 263 2,251,282 

20 77.:W 

22 45.iK)0 

10 22,500 

32 42,575 

71 246,.VH) 

,657 797,975 

719 669,194 


^ 
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ITo.  of 
Bstablidi' 
Manofketurei.  menta. 

Malt  liquors 2 

Marble  work 8 

Mathematical  iii8trameato....M  !....« 

Nails 3 

Packed  proYlsloos 4 

Patent  medicines 1...^. 

Printing  and  pablishlng 3 

Beedfl  and  loom^harness 6 

Sad  irons. 1 

Saddlery  and  harness. 12 , 

Sails.  - 2 

Screws,  wood 2 

Scjthes 1 

Sewing  machines 1 

Shirts  and  famishing  goods....  2..... 

Silver-plated  &  Britannia  ware       6 

Silver  ware 3 

Soap  and  candles  4 

Spiral  springs.. 2 

Steam  and  gaspipoB...^ 4 

Stoves 4 

Tin  and  sheet-iron  ware 28 

Wireworking 1 

Wheelwrlghting 16 

Woolen  goods 26 

yarn 1 

Wronght-iron  pipe 1 

Total,  including  miscellane- 
ous manuflscturee  not  above 

specified ~ 893 

Aggregate  In  Rhode  Island...    1191 

Do.         do.         in  I860..  864 

Increase. 327 


Capital 

Baw 

Male 

Female    Valve  «f 

invested. 

nateriaL 

handa 

hands,    prodncc 

16,800...  M« 

13,218.... 

14 

■                  ••• 

21.267 

94,400 

43,626.... 

..     106 

•                  ••• 

102,900 

10,000 — . 

17,000«....       90... .« 

ft                  •«• 

40,000 

844,200 

199,600.... 

..      223 

•                  ••• 

...        327,000 

13,600 

114,125.... 

12...... 

B                            ••• 

126,677 

60,000...... 

36,000.... 

7 

9... 

76,000 

23,000 

24,027.... 

..       48 

■                  ••• 

98.612 

S0,600....M 

30,637.... 

..       40 , 

.    118... 

80,600 

30,000 

33.200.... 

..      120 

*                  ••• 

100,000 

22,900 

16,293.... 

37 

•                  ••■ 

40,066 

6,600 

17,000.... 

17 

s                  ••• 

32,000 

1,004,000 

397,000......      S16 

.    800... 

...     1,092,600 

100,000 

66,000.... 

..      100 

*                   ••• 

100,000 

35,000 

6,745.... 

60 

■                   ••• 

102,000 

8,000 

SHjiKXi.... 

••                   2i»«a*e 

w4*«« 

63,800 

18,800 

86,390...  < 

17 

.«          ••« 

101,780 

392,000 

317,131......      236 , 

1          ••• 

4B0,00O 

46,600 

79,793.... 

19 

•          •■• 

...        104,460 

23,300 

61,489.... 

.        90 

s                  ••• 

66,000 

46,000 

81,800.... 

79 

■                  ••« 

139,000 

206,000 

91,960.... 

..      270 

■                  •■• 

259,000 

84,400 

92,677.... 

..      128 

s                         «•• 

217,242 

4,000  ..... 

6,000.... 

12 

•                  ••• 

15,000 

24,300 

11,228... 

86 

■                  ••• 

37,976 

2,067,000 

.    2,246,604.... 

..    1742.....    883... 

...    3,906,845 

600 

7.800.... 

2 

•                   ^a** 

10,000 

16,000 

26,800.... 

..        24 

1                         •••< 

80,000 

$17^)36,986 

$13,664,966 

16,876 

9,889 

$20,206,478 

24,278,296 

19,868,616 

20.796 

ll.(»96 

40,711,298 

12,935,676 

13,186,703 

12,923 

8,044 

22,117,688 

$11,342,619 

$6,671,812 

7,872 

8,661 

$18,698,61€ 

Increase  84  per  cent. 

EEMAEKS 
On  the  Manufaotubeb  of  Pbovidenoe. 

Providence  is  one  of  the  wealthiest  and  most  enterprising  of  Ameri- 
can cities  in  proportion  to  its  population,  and  the  greater  part  of  its 
capital  and  enterprise  is  now  invested  in  manufactures.  It  has  been  es- 
timated that  if  all  its  wealth  could  be  equally  divided  amongst  the 
inhabitants,  each  man,  woman  and  child,  would  be  entitled  to  nearly 
seventeen  hundred  dollars.  Besides  the  numerous  manufactories  located 
within  the  city  limits  and  the  vicinity,  there  are  many  important  estab- 
lishments in  other  parts  of  Rhode  Island,  and  other  States,  that  are 
owned  by  citizens  of  Providence.  A  few  years  since,  Dr.  Snow,  of 
Providence,  investigated  the  subject,  and  ascertained  that  77  Cotton 
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Mills,  4  Print  Works,  3  Woollen  Mills,  and  2  Bleacheries,  located  out- 
side of  the  city  limits,  were  owned  in  Providence.  The  firm  of  A.  & 
W.  Sprague  run  153,000  spindles,  3,600  looms,  and  produce  in  ordi- 
nary times  33,280,000  yards  of  Cotton  Cloth  per  annum,  besides  print- 
ing about  24,000  pieces  per  week ;  but  none  of  their  mills,  we  believe, 
are  within  the  boundaries  of  the  city  of  Providence. 

Providence  is  noted  for  its  extensive  and  excellent  establishments  for 
Bleaching  and  Coloring.  The  oldest  and  the  largest  of  these  is  that 
of  the  Providence  Dyeing,  Bleachinq  and  Calendering  Company, 
of  which  William  C.  Snow,  Esq.,  has  been  Agent  for  many  years.  It 
has  been  so  long  established,  that,  we  are  informed,  nothing  is  known 
of  its  original  capacity,  or  the  exact  time  of  its  commencement,  except 
that  at  the  beginning  its  capacity  was  quite  limited.  Both  Dyeing  and 
Bleaching  have  been  carried  on  from  its  conamencement  When  it  was 
first  established,  and  for  some  time  after,  the  charge  for  bleaching  was 
twelve  and  a  half  cents  per  pound,  payable  in  cotton  yarn,  at  the  ticket 
price,  yarn  No.  12  at  thirty-four  cents  per  pound.  In  the  year  1819 
or  1820  the  price  was  reduced  to  eight  cents  per  .pound,  payable  in 
cash.  At  present,  in  this  as  in  the  other  Bleacheries,  the  average  price 
for  bleaching  and  finishing  is  about  three  fourths  of  a  cent  per  pound. 

Among  the  manufacturing  establishments  of  Providence,  there  are 
several  that  stand  out  so  prominently,  and  are  known  so  widely,  having 
in  fact  a  national  reputation,  that  they  deserve  an  extended  notice  among 
the  remarkable  manufactories  not  only  of  the  city,  but  of  .the  United 
States.     Of  this  class  are 

The  Corliss  Steam-Engine  Works. 

On  March  10,  1849,  we  find  in  the  Patent  Office  Reports  that  a 
patent  was  granted  to  George  H.  Corliss,  of  Providence,  for  an  im- 
provement in  the  Steam-Engine.  Such  an  announcement  is  usually 
the  epitaph,  as  well  as  the  introduction  of  an  invention ;  and  as  the 
improvements  in  Steam-Engines  which  have  been  patented  exceed  a 
thousand — one  hundred  and  sixty-nine  having  been  patented  in  a 
single  year — the  fact  that  any  one  of  them  is  remembered  at  all, 
is  in  itself  evidence  that  it  possesses  more  than  ordinary  value. 
But  of  all  the  inventions  that  have  been  made  during  the  last 
twenty  years,  there  are  few,  if  any,  which  have  attracted  a  larger 
share  of  public  attention  than  Mr.  Corliss'  improvements  in  the 
Steam-Engine — none  probably,  unless  it  be  the  inventions  in  India 
Rubber,  that  have  passed  through  ordeals  so  costly  and  trying — 
or  which  have  more  triumphantly  vindicated  their  claims  to  a  high 
rank  in  the  list  of  American  inventions.     We  shall  state,  as  briefly 
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and  succinctly  as  we  can,  the  object  and  nature  of  these  important  irn* 
provements. 

The  object  of  Mr.  Corliss'  improvement  was  to  secure  a  more  equable 
motion  to  stationary  engines  than  had  been  before  obtained  by  render- 
ing the  regulator  purely  automatic  and  practically  perfect,  and  to  save 
fuel  by  applying  and  utilizing  the  entire  expansive  force  of  the  steam. 
Previous  to  his  invention  it  had  been  the  practice  to  construct  engines 
in  which  ihe  steam  and  exhaust-ports  of  the  cylinder  are  opened  and 
closed  by  slide-valves^  with  valves  connected  rigidly — that  is,  where  one 
was  moved,  the  other  moved  with  it  to  the  same  extent — and  it  was 
found  that  the  force  required  to  move  the  valve  while  closed,  its  office 
having  been  performed,  was  expended  fruitlessly,  and  tended  only  to 
increase  the  wear  and  tear  of  the  engine.  Mr.  Corliss  proposed  to  avoid 
the  sacrifice  of  power  by  moving  each  of  the  steam  and  exhaust- valves 
independently  by  means  of  one  crank-wrist,  of  a  series  which  are  all 
attached  to  a  common  disc,  wrist-plate,  or  other  equivalent  device,  which 
is  secured  to  and  moved  with  a  rock  shaft.  The  several  wrists  which 
work  the  different  valves  are  arranged  upon  the  wrist-plate  in  such  po- 
sitions with  respect  to  the  rods  and  levers,  or  other  devices  which  con- 
nect them  with  the  valves,  that  they  shall  act  like  so  many  cranks,  each 
of  which  vibrates  near  its  dead  p'>int,  or  point  of  slowest  throw,  and 
therefore  imparts  but  little  movement  to  the  valve  it  actuates  when  the 
latter  is  closed  :  while  each  moves  with  its  fastest  throw,  and  therefore 
communicates  the  greatest  movement  to  its  valve  when  the  latter  is 
open. 

In  addition  to  this,  Mr.  Corliss  invented  a  method  of  regulating  the 
cut-off  of  steam  in  its  passage  to  the  engine,  by  combining  the  governor 
with  the  catches,  that  liberate  the  steam-valves  by  means  of  movable 
cams  or  stops,  so  that  when  the  velocity  of  the  engine  is  too  great  these 
cams  will  be  moved  by  the  regulator  to  such  positions  that  catches  on 
the  valve-rods  may  the  sooner  come  in  contact  with  them  to  liberate  the 
valves  and  admit  of  their  being  closed  by  the  force  of  weight  or  springs, 
and  thus  cut  off  the  steam  in  proportion  to  the  velocity  of  the  engine — 
this  being  done  sooner  when  the  velocity  of  the  engine  is  to  be  reduced, 
and  later  when  it  is  to  be  increased.  In  this  arrangement  throttle- 
valves  are  dispensed  with  altogether,  and  the  governor  adjusts  the  mo- 
tion by  indicating  the  change  required  to  the  levers  which  move  the 
steam-valves,  which  are  opened  or  shut  by  quick  or  sudden  motions,  and 
thus  the  whole  expansive  power  of  the  steam  is  saved  and  used.  In 
other  words,  the  regulation  of  the  engine  is  made  perfect  by  the  pe- 
'^ttliar  way  of  combining  the  governor  with  the  cut-off,  and  the  cut-off  is 
made  perfect  by  the  automatic  adjustability  secured  by  that  connection. 
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No  one  can  fail  to  see  that  these  improvements,  if  in  practice  they 
are  foand  efifective,  mast  be  of  vast  utility.  A  leading  authority  on  the 
steam-engine,  says  the  apparatus  for  opening  and  closing  the  passages 
is  of  more  importance  to  the  perfection  of  the  steam-engine  than  any 
other  part  of  its  mechanism.  These  improvements  may  be  said  in  fact 
to  have  revolutionized  the  construction  of  the  steam-engine ;  and  in  view 
of  the  history  of  other  meritorious  inventions,  one  is  not  surprised  to 
learn  that  the  inventor  and  his  friends  have  been  compelled  to  expend 
nearly  $75,000  in  establishing  the  claims  and  defending  the  rights  guar- 
anteed to  him  by  the  patent  laws.  But  after  a  thorough  investigation, 
or,  to  use  the  language  of  the  Commissioner  of  Patents  in  granting  an 
extension  of  these  patents,  May  9,  1863,  after  "every  means  which  the 
highest  abilities  and  great  legal  sagacity  and  experience  could  suggest 
were  used  to  secure  a  correct  decision,"  the  Court  decided  that  the  in- 
vention was  "new  and  patentable." 

(1)  The  foUowing  is  the  Opinion  of  the  Commissioner  in  fall : 

U.  S.  Patkrt  Offiob,  March  9, 1S68. 

In  the  matter  of  the  application  of  George  II.  Corliss  for  the  extension  of  six  Patenu 
re  issued  to  him  on  the  12th  of  Jaly,  1859,  for  improvement  in  8team*Enginei. 

The  original  Patent  was  granted  on  the  10th  of  March,  1S49 ;  re-issued  on  the  10th  of 
May,  1851 ;  and  re-issued,  divided  into  six  patents,  on  the  12th  of  Jaly,  1S59.  The 
novelty  of  the  invention  has  thus  been  three  times  affirmed  by  tho  Office — and  foar  of 
the  six  patents  have  passed  the  ordeal  of  a  most  thorough  and  able  examination  in  the 
Circuit  Court  of  the  United  States  for  the  District  of  Connecticut,  the  other  two  having 
never  been  controverted.  The  court  was  composed  of  Judge  Nelson  of  the  Cireait,  and 
Judge  Shipman  of  the  District.  The  counsel  on  both  sides  were  among  the  most  dis- 
tinguished attornies  of  the  country.  Experts  were  examined — models  and  drawings  were 
exhibited — and  every  means  which  the  highest  abilities  and  great  legal  sagacity  and  ex- 
perience could  suggest,  were  used  to  secure  a  correct  decision.  The  Court,  after  a 
thorough  investigation,  decided  that  the  invention  was  "new  and  patentable." 

Incident  to  the  present  application  for  an  extension  of  these  patents,  the  question  of 
novelty  has  been  again  submitted  to  the  decision  of  this  office,  and  the  £xaminer-in- 
charge  has  ^n  an  original  report  made  a  statement  of  facts  and  deductions  therefrom 
strictly  \ccordant  witK  these  several  prior  decisions. 

All  the  inventions  alleged  by  the  present  remonstrants  to  interfere  with  the  claims  of 
the  petitioner  were  before  the  court  in  the  contest  already  referred  to,  and  were  minutely 
described,  and  compared  with  or  contrasted  to  his  invention.  As  nothing  has  been  fonnd 
in  the  record  which  appears  to  justify  any  exception  to  the  decision  so  uniformly  reite- 
rated, it  is  not  now  necessary  to  recite  descriptions  of  the  several  inventions,  nor  to  an- 
alyse theu4  tbr  the  purpose  of  showing  the  essential  difference  of  points  alleged  to  be 
substarUaU^  the  same.  It  is  deemed  sufficient  for  me  to  say,  that  having  examined  the 
invention  comprehended  in  the  petitioner's  several  reissued  patents  by  the  light  of  the 
entire  ecord,  and  with  tho  most  careful  consideration  of  the  objections  and  arguments 
of  the  remonstrants  and  their  learned  counsel,  I  can  find  no  sufficient  reason  for  refVising 
the  prayer  of  the  petitioner  because  of  any  lack  of  patentable  novelty  in  his  invention, 
whether  with  respect  to  the  precise  combination  described  in  the  several  claims,  or  to 
their  equivalents. 

No  question  has  been  raised  in  relation  to  the  usefulness  and  importance  to  the  pobBe 
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In  introdacing  these  Engines  the  inreaUw  aad  auanfiictiireTB  adopted 
the  noTel  plan  of  offering  to  take  the  saring  in  iiieL  in  a  given  time,  as 
their  pay,  or  a  stipulated  amount  in  cash,  at  the  option  of  the  pvrchaser. 
To  the  James  Steam  Mills,  at  ^evbaxrport,  Mass.,  ihej  offered  to  fur- 
nish two  new  high-pressure  engines  with  IS-inch  diamela'  of  cjlinder, 
4  feet  stroke  of  piston,  and  take,  in  lien  of  a  sdpnlatMi  mm,  ire  times 
the  value  of  the  coal  saved  the  first  jear.  the  coal  bong  reckoned  at  six 
dollars  per  ton.     The  amount  received  bj  the  mannfaetaren  nader  this 
arrangement  was  $19,734  22,  the  saving  in  eoal  daring  the  first  jear 
being  $3,946  84 ;  and  in  addition,  Wm.  C.  Balch,  Ageat  and  Treasorer 
of  these  mills,  certifies  that  there  was  ten  per  eent.  inereaned  prodnction, 
no  that  the  actual  saving  in  a  cotton  mill  of  17,024  s|MDdleB  in  one  jear 
was  $4,341  28.     To  the  Ocean  Steam  MQls,  at  Xewburrport,  Maas., 
they  proposed  to  take  their  former  engines  as  thev  stood,  and  furnish  a 
new  one,  for  the  saving  of  fuel  in  two  and  a  half  years,  or  for  $3,0(Ki  In 
cash,  at  the  option  of  the  purchasers.     The  proprietors  decided  to  pay 
the  cash  sum,  and  did  wise  by  so  doing,  as  the  saving  im  foel  amounted 
to  three  thousand  dollars  in  about  two  years.     To  Messrs.  Crocker, 
Brothers  k  Co.,  proprietors  of  the  Copper- Rolling  Mill  at  Taunton, 
Mass.,  they  proposed  to  furnish  an  Engine  that  would  do  one-third  more 
work  than  the  one  they  were  using,  with  a  consumption  of  less  than  one* 
half  the  coal,  namely,  two  tons  for  five,  or  forfeit  one  dollar  per  |K>nnd 
for  every  pound  per  day  used  above  that  amount.     The  proprietors 
certify,  that  though  they  increased  the  work  of  the  engine  about  due- 
third  by  the  addition  of  machinery,  and  also  increased  the  production 
of  their  mill  by  the  uniformity  of  motion  secured  by  the  improvements 
in  the  mode  of  regulation,  yet  the  average  consumption  of  Pennsylvania 
coal  has  not  exceeded  two  gross  tons  per  day ;  or,  in  other  words,  the 
real  difference  in  the  engines,  in  proportion  to  the  amount  of  work  per- 
formed, was  2  tons  against  6f  tons.     To  the   Atlantic  Delaine  Mills, 


of  this  invention ;  nor,  in  view  of  the  testimony  elicited,  and  of  the  ftdmissionf  mftdo, 
c»n  such  question  be  reasonably  entertained,  exeept  in  its  bearinf  upon  the  question  of 
the  adequacy  of  the  remuneration  already  realized  by  the  inventor—in  relation  to  which 
it  may  be  affirmed,  that  the  invention,  being  confessedly  of  vast  importance,  and  the  in- 
genuity, time,  persistence  in  labor,  capital  invested  originally,  and  expense  incurred  in 
introducing  it  to  the  public  and  in  defending  the  right  guaranteed  by  the  patent  laws,  all 
being  great,  the  remuneration  already  received  as  shown  in  the  statement  of  the  pe- 
titioner, is  regarded  as  falling  far  short  of  an  equitable  reward. 

It  is  therefore  Ordered,  that  the  said  Letters  Patent,  numbered  respectively  763,  759, 
760,  758,  761,  762,  and  reissued  to  George  U.  Corliss,  on  the  12th  of  July,  1859,  be  and 
the  same  are  hereby  extended  for  the  term  of  seven  years  from  and  after  the  expiration 
tberwit  I>-  P-  HOLLOWAY, 

Commissioner  of  Patenta. 
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Providence,  B.  I.,  whose  engines  preyionsly  required  six  tons  of  coal 
per  day,  they  proposed  to  furnish  new  engines  that  would  gire  the  same 
power  at  an  expenditure  of  coal  not  exceeding  three  tons  per  day,  under 
a  penalty  of  one  dollar  per  pound  for  every  pound  of  coal  consumed 
beyond  that  amount,  and  pay  $25  per  day  for  every  day  during  the  first 
year  that  the  engine  should  fail  to  give  the  requisite  motive  power 
The  actual  amount  of  coal  consumed  by  the  new  engine  was  less  than 
two  and  a  half  tons  per  day.  Such  contracts  as  these  strike  us  as 
curious,  and  certainly  evince  in  a  remarkable  manner  the  confidence  of 
the  manufacturers  in  the  value  of  Mr.  Corliss'  improvements.  At  the 
present  time,  as  their  engines  are  now  working  in  several  hundred  of  the 
largest  manufactories  of  the  country,  and  their  value  so  well  attested, 
we  presume  it  would  be  difficult  for  them  to  make  contracts  payable  in 
saving  of  fuel. 

The  Works  of  the  Corliss  Steam-Engine  Company  are  among  the 
most  prominent  of  the  manufacturing  establishments  of  Providence. 
They  are  among  the  first  objects  that  attract  the  attention  of  passengers 
entering  the  city  by  the  railroads  from  Boston  and  Worcester.  They 
Were  built  during  the  years  1848,  '49  and  '50,  and  occupy  an  area  of 
nine  acres.  The  Machine  Shop  alone  covers  about  an  acre  of  ground, 
being  608  feet  long,  with  an  average  width  of  70  feet.  The  Boiler  Shop, 
Smiths'  Shop,  Iron  and  Brass  Foundries,  are  all  spacious,  and  well- 
equipped  with  appropriate  tools.  The  Patterns  are  made  and  stored  in 
a  separate  building,  which  contains  large  and  airy  Drafting  Rooms  in 
its  second  story.  In  their  aspect,  and  especially  in  the  interior  arrange- 
ment, these  buildings  present  a  marked  contrast  to  works  of  a  similar 
description,  being  light,  eheerful  and  comfortable,  a  circumstance  that 
not  only  imparts  pleasure  tO' visitors,  but  conduces  to  the  health  of  the 
workmen  employed. 

The  capacity  of  this  establishment  for  dispatching  work  will  be  in- 
ferred when  we  state  that  an  order  for  an  Engine  of  350-horse  power, 
including  boilers  and  all  the  appurtenances,  has  been  executed  in  sixty 
days — and  also  including  a  gear  fly-wheel  of  25  feet  diameter,  18-inch 
face,  5i^-inch  pitch,  weighing  64,000  pounds,  turned,  and  with  cogs  on 
the  face  cut  with  the  accuracy  of  clock-work.  Finer  specimens  of  work- 
manship than  some  of  the  engines  turned  out  at  these  works  are  not 
produced  in  this  country  or  in  Europe. 

Within  the  last  ten  years  Mr.  Corliss  has  patented  a  number  of  very 
important  improvements  having  relation  to  the  objects  of  the  Company's 
manufactures.  Among  those  which  are  probably  destined  to  prove  of 
the  greatest  practical  importance,  we  would  instance  his  recent  invan* 
tion  for  obviating  the  necessity  of  using  salt  water  in  Marine  Engines, 
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by  the  snbstitution  of  an  ImproTed  Boiler  with  an  apparatus  for  con- 
densing and  using  oyer  again  the  waste  steam.  The  corrosive  action  of 
salt  water  upon  iron  boilers  is  so  destructive,  that  those  of  the  best  con- 
struction rarely  last  more  than  three  or  four  years,  while  iron  cylinder 
boilers,  where  pure  water  is  used,  ure  found  practically  to  last  fifteen  or 
twenty  years  without  becoming  destroyed  by  rust  or  decomposition. 

The  external  view  of  Mr.  Corliss'  new  boiler  is  simply  a  dome  about 
eleven  feet  in  diameter,  with  eight  furnace  doors  arranged  around  the 
circle  of  the  base.  Internally  there  are  seven  vertical  cylindrical  boilers, 
each  of  the  diameter  of  32  inches  and  height  of  ten  feet,  arranged 
around  a  larger  vertical  cylinder  boiler,  serving  as  a  common  centre  of 
union,  by  means  of  a  connecting-pipe  at  the  bottom  and  top  of  each. 
The  eight  furnace  doors  all  open  into' one  common  furnace,  with  the 
grate  bars  arranged  about  the  vertical  boiler,  of  the  diameter  of  42 
inches,  and  directly  beneath  the  lower  ends  of  the  smaller  boilers.  These 
contain  numerous  tubes  like  those  of  locomotive  boilers,  ascending  to 
the  smoke-flue  which  surmounts  the  dome  above  them. 

All  these  congregated  boilers  being  cylindrical,  and  of  small  diame- 
ters, and  constructed  of  extra-thick  flange  iron,  with  no  flat  sides  re- 
quiring the  support  of  braces  and  clamps,  are  calculated  to  be  worked 
safely  with  the  pressure  ordinarily  used  in  boilers  of  locomotive  engines, 
say  from  90  to  135  pounds  to  the  inch.  Thus  is  available  a  compound 
boiler,  combining  all  the  desirable  elements  of  extraordinary  strength. 
But  to  secure  its  durability,  a  further  very  important  arrangement  is 
added  in  an  iron  tank  containing  numerous  tubes,  like  those  of  organ- 
pipes,  with  the  tops  partially  closed,  and  kept  cool  by  a  continuous  stream 
of  sea  water,  for  the  purpose  of  condensing  the  waste  steam  as  fast  as  it 
escapes  from  the  engine — to  be  returned  again  at  nearly  the  boiling  tem- 
perature to  the  latter  in  the  form  of  pure  distilled  water.  It  has  been 
found  that  the  boilers,  after  being  filled  with  pure  Croton  water  in  New 
York,  require  a  fresh  supply  of  only  160  gallons  to  replenish  them  after 
making  a  trip  of  the  propeller  from  New  York  to  Providence  ;  and  as 
there  is  always  a  surplus  supply  of  several  hundred  gallons  filled  into 
the  boilers  at  starting,  several  trips  or  passages  may  be  made  without 
the  actual  necessity  of  replenishing  the  boilers. 

To  replenish  the  small  waste  during  long  Atlantic  voyages,  it  is  only 
necessary  to  apply  a  small  distilling  apparatus,  operated  by  the  steam 
from  the  boilers. 

Indeed,  the  longer  the  voyages,  the  more  important  becomes  the 
preservation  of  the  boilers  from  destruction  by  the  corrosive  salt  of  the 
sea  water.  The  fact  is  impressively  manifest  from  the  last  advices  from 
the  two  Ameiicaii  Steamships  of  War  now  in  China,  which  state  that 
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both  of  them  hare  become  already  unsafe,  on  their  arriyal  oat,  from  the 
corrosion  or  **  honej-combed"  condition  of  the  boilers,  and  saggesting 
modes  of  getting  them  home  under  canvas  to  obtain  new  boilers.  The 
efficiency  of  these  Rhips  of  war  thus  actuidly  depends  on  the  preseryatio* 
of  the  boilers  as  the  source  of  their  motive  power. 

The  Corliss  Steam-Engine  Company  was  incorporated  in  June,  185ft, 
with  a  capital  stock  of  $300,000.  At  present  the  capital  employed  ih 
nearly  double  this  amount.  Its  officers  are  George  H.  Corliss,  Presi* 
dent ;  Wm.  Coruss,  Treasurer ;  John  H.  Clark,  Agent. 


The  Frovidenoe  Tool  Company's  Works 

Are  another  of  the  establishments  of  Providence  that  are  entitled  to  a 
place  among  the  remarkable  manufactories  of  America.  This  Company 
has  been  a  pioneer  in  certain  branches  of  the  Hardware  manufacture, 
and  at  the  outbreak  of  the  present  rebellion  was  one  of  the  first  of  the 
private  establishments  that  engaged  in  the  manufacture  of  Firearms.  Its 
history  is  briefly  as  follows: 

In  1845,  several  gentlemen  associated  themselves  together  for  the  , 
purpose  of  engaging  in  the  manufacture  of  Carpenters'  and  other 
Mechanics'  Tools,  more  especially  Plane  Irons  of  all  kinds,  Chisels, 
Augers,  etc.,  and  erected  a  stone  building  80  by  40  feet,  two  stories 
high,  with  a  wing  110  feet  by  52,  one  story  high.  The  location  se- 
lected was  but  a  few  rods  from  the  harbor,  affording  every  desirable 
advantage  for  shipping,  and  also  accessible  by  streets  from  every  side. 
The  capital  at  first  was  of  small  amount,  and  the  number  of  hands  em- 
ployed did  not  exceed  fifty.  In  1847  the  Company  was  incorporated, 
under  the  special  law  of  the  State,  as  the  Providence  Tool  Company ; 
and  in  the  following  year  they  made  an  addition  to  their  works  of  a 
stone  structure  40  by  40  feet,  three  stories  high,  with  basement  In 
1849  a  wooden  building  was  added  132  by  40  feet,  including  a  wing 
one  story  high  ;  and  in  1853  a  brick  building  67  by  40  feet,  four  stories 
in  height,  making  length  of  main  building  187  feet,  and  width  40  feeL 
In  the  subsequent  year  there  was  built  and  put  in  operation  a  furnace 
of  brick  designed  for  casting  parts  of  machinery,  and  varions  portions 
of  articles  manufactured  by  them,  such  as  plates  for  hinges,  etc.  Thus 
building  was  added  to  building,  until  the  establishment  grew  to  be  one 
of  the  most  prominent  in  that  city  of  manufactories. 

As  fast  as  the  buildings  were  completed  they  were  filled  with  ma- 
chinery— and  as  a  facility  for  transporting  materials  about  the  works,  an 
under-ground  railroad  was  provided.     Among  the  important  machines 
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which  this  Companj  was  the  first  to  introduce,  were  the  presses  for 
punching  through  cold  iron.  The  first  press  of  this  description  ever 
made  in  this  country,  was  one  got  up  in  Pennsylvania  by  Mr.  J.  0.  Ar- 
nold, who  was  subsequently  employed  by  the  Providence  Tool  Company 
in  constructing  and  operating  presses  for  cold  punching.  The  Company 
]iave  now  in  use  23  of  these  presses,  one  weighing  twenty -five  tons,  which 
readily  punches  from  cold  iron,  nuts  four  inches  square  and  two  inches 
thick. 

During  the  period  that  the  Company  occupied  the  premises  we  have 
mentioned  for  the  manufacture  of  Tools,  they  added  to  their  list  of 
articles  many  not  before  made  to  any  extent  in  this  country,  and  which 
have  contributed  essentially  to  the  mechanical  facilities  of  the  age. 
They  devoted  attention  especially  to  the  production  of  those  minor  but 
important  parts  of  machinery  which  facilitate  the  operations  of  loco- 
motive, car,  and  ship-builders-^-such  as  Nuts,  Washers,  Chain-Links, 
Chains,  Stirrups  and  Levers,  Hooks  and  Thimbles,  Sister  Hooks.  Con- 
necting Shackles,  Clinch  Rings,  Marline  Spikes,  Plate  Hinges,  Draw 
Plates,  Bunter  Heads,  Can  Rings,  Bolts,  etc.,  and  thus  provided  ma- 
chinists, ship  chandlers,  and  others,  with  articles  like  these,  ready  to  hand 
cheaper  than  they  could  make  them,  and  far  more  perfect.  When, 
however,  the  demand  for  firearms  became  urgent,  in  consequence  of  the 
present  rebellion,  the  Con4)any  converted  these  premises  into  an  Armory, 
having  erected  a  new  establishment  in  the  north  part  of  the  city  for  their 
business  proper,  consisting  of  a  main  building  400  feet  by  70,  one  story 
high,  with  several  smaller  buildings  in  the  rear  for  furnaces,  carpenter 
sliop,  storehouse,  etc.  This  they  equipped  with  all  the  requisite  tools 
for  the  purposes  of  their  manufactures,  including  those  necessary  for 
making  United  States  Cavalry  Sabres,  Musket  Bayonets,  and  Ramrods. 
Besides  the  23  presses  for  cold-punching  that  have  been  already  alluded 
to,  there  are  20  Trip-Hammers.  for  heavy  and  light  forging.  They 
employ  in  this  establishment  over  300  hands,  besides  some  500  in  the 
Armory. 

The  Armory  and  Tool  Manufactory  are  under  one  corporate  name 
and  one  management,  and,  though  two  miles  apart,  are  connected  by  a 
private  telegraph,  operated  by  a  clerk  in  the  office  of  each  establishment. 
The  President  of  the  Company  is  Richard  Borden,  the  well-known 
manufacturer  of  Fall  River,  Mass.,  and  the  resident  Agent  and  Treas- 
urer is  John  B.  Anthony,  of  Providence,  to  whose  energy  and  enterprise 
onr  country  is  indebted  for  an  important  addition  to  the  number  of  her 
first-class  manufactories. 
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The  American  Screw  Company. 

The  manufacture  of  Wood  or  Gimlet-Pointed  Screws,  is  at  present  a 
monopoly  in  the  United  States.  It  is  carried  on  by  but  one  Company, 
whose  principal  establishments  are  in  Providence,  R.  I.,  where  Screws 
were  first  made  by  machinery  about  the  year  1834.  The  Company  has 
its  origin  in  the  consolidation  of  the  Companies  previously  engaged  in 
the  manufacture,  the  two  principal  ones  being  the  Eagle  and  New  Eng- 
land, and  its  success  is  due  to  the  fact  that  it  controls  the  best  ma- 
chines which  have  as  yet  been  invented  for  cutting  screws,  having 
purchased  nearly  fifty  patents  of  inventions  designed  to  facilitate  the 
manufacture,  including  all  the  important  ones  that  have  been  made  in 
England. 

The  processes  of  manufacturing  Screws,  as  conducted  in  these  facto- 
ries, are  of  marked  interest,  as  the  machines  employed  perform  functions 
that  one  would  suppose  could  not  be  executed  except  by  dexterous 
manipulation.     The  wire  out  of  which  screws  are  made  is  all  imported 
in  coils,  and  the  first  process  is  to  immerse  it  in  acids,  after  which  it  is 
annealed,  and  then  drawn  to  the  proper  thickness.     The  first  of  the 
screw-cutting  machines  employed  cuts  the  wire  to  the  length  desired  and 
cuts  the  head  of  the  blanks.    This  is  done  at  the  rate  of  about  90  blanks 
per  minute.     These  blanks  are  then  removed  to  the  second  story,  which 
is  well  filled  with  machines  that  perform  the  second  operation  by  shaping 
the  head  of  the  screw  and  cutting  with  a  fine  saw  the  groove  in  the  head, 
and  trimming  the  burr.     They  are  then  carried  one  story  higher,  where 
arv  the  threading  or  finishing  machines,  which  give  them  the  gimlet- 
point  and  cut  the  thread  at  the  rate  of  about  five  screws  per  minute  for 
««oh  machine.     Both  the  shaping  and  the  finishing  machines  art  learly 
«aiomatio.      The  blanks  are  put  into  hoppers — the   machine  extends 
6tt^r«  to  receive  them,  conveys  them  to  the  cutting  appatatus,  holds 
theou  iher^  the  required  time,  and  then  drops  the  screw  into  a  box  pre- 
tMkr^l  for  its-  reception.     One  woman  can  attend  probably  a  dozen  of 
th«««?  machines.     When  finished  the  screws  are  taken  to  another  room, 
wiMr«  thev  are  counted  by  weighing  one  gross  and  allowing  the  same 
tmittbt  to  all  others  of  the  same  size.     About  160  hands  are  constantly 
ttwplov^  itt  counting,  sorting,  and  papering  Screws  in  these  factories. 

TIm  American  Screw  Company  has  625  machines,  which  have  the 

cMMity  of  makiBg  14.000  gross  of  screws  per  day,  or  4,200,000  gross 

\^    the  vear.     It  employs  on  an  average  000  hands,  300  male  and 

-m  female,  to  whom  $24,000  is  paid  monthly  as  wages.     The  value  of 

'  Jlmide  net  t^'  exceeds  a  million  of  dollars,  the  gross  product 
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in  1860  being  $1,086,600.  Over  three  thousand  tons  of  iron. are  con- 
sumed in  the  factories,  and  the  trimmings  or  chips  average  three  tons 
per  day. 


« •  • » » 


The  Providence  Machine  Company— Thomas  J.  Hill,  Proprietor, 

Is  one  of  the  most  extensive  and  complete  establishments  in  New 
England  for  manufacturing  Cotton  and  Woolen  Machinery.  Although 
it  might  be  supposed,  from  its  title,  to  belong  to  a  Company,  it  is  the 
property  of  one  individual — Thos.  J.  Hill,  of  Providence.  The  build- 
ings are  of  brick,  three  stories  in  height,  and  present  an  appearance, 
externally,  that  is  very  imposing.  The  main  Machine  Shop  is  two 
hundred  and  twenty  feet  long  by  sixty  wide — with  another,  parallel  to 
it,  two  hundred  by  thirty-six  feet ;  the  two  being  connected  together  in 
the  centre.  There  is  also  a  Foundry  eighty  by  sixty  feet ;  a  Pattern 
Shop,  ninety-five  by  twenty-six  feet ;  and  Storehouses  and  other  build- 
ings, covering  in  all  an  area  of  about  five  acres.'  In  these  buildings  are 
produced,  annually,  a  half  million  dollars'  worth  of  Machinery  used  in 
cotton  and  woollen  mills,  especially  Roving  Machines,  including  the 
various  kinds  of  Fly  Frames,  Slubbers  and  Speeders,  Self-Acting 
Mules,  Spinning  Frames,  Copper-Dresser  Rolls,  and  Spindles. 

Mr.  Hill,  the  Proprietor  of  these  Works,  is  one  of  the  few  men  who 
have  rendered  an  important  service  to  America  by  aiding  to  make  her 
independent  of  England  and  other  countries  in  her  supplies  of  cotton 
machinery.  He  was  born  in  Pawtucket,  Rhode  Island,  in  1805,  and 
served  his  apprenticeship  as  a  machinist  with  Pitcher  and  Gay,  of 
that  town,  and  remained  with  them  and  their  successors  until  April, 
1830.  He  then  removed  to  Providence,  and  ^entered  the  employment 
of  Samuel  Slater,  the  pioneer  of  cotton  spinning  in  America,  taking 
charge  of  his  machine  shop,  which  was  located  on  the  first  floor  of  the 
Providence  Steam  Cotton  Mill,  on  Eddy  street.  During  the  first  year 
he  received  as  compensation  the  sum  of  one  dollar  and  fifty  cents  per 
day.  He  commenced  his  second  year  on  a  salary  of  $900,  which  con- 
tinued until  the  spring  of  1834 ;  when  was  formed  the  copartnership  of 
the  Providence  Machine  Company,  composed  of  Mr.  Slater  and  Mr. 
Hill,  the  former  furnishing  the  room  and  power,  the  latter  his  services 
and  skill.  This  arrangement  continued  even  after  the  decease  of  Mr. 
Slater,  and,  with  some  modifications,  until  1846,  when  Mr.  Hill,  having 
accumulated  a  capital  of  nearly  fifty  thousand  dollars,  purchased  the 
old  Stonington  Depot,  and  erected  the  building  which  is  now  his  priu- 
cipal  machine  shop.     He  also  purchased  the  tools  of  the  Providence 
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Machine  Company,  and  commenced  business  under  the  style  of  the 
old  firm. 

Mr.  Hill,  daring  his  youth,  was  remarkable  for  his  great  physical 
strength,  and  his  capacity  to  execute  work  with  astonishing  rapidity. . 
After  others  were  fatigued  and  worn  out  with  their  day's  labor,  he  was 
as  fresh  and  vigorous  as  one  of  his  own  trip-hammers.  He  has  a 
natural  genius  for  mechanics,  and  his  judgment  respecting  new  ma- 
chines, and  improvements  in  machinery,  has  been  so  uniformly  accu- 
rate, that  many  things  have  been  thrown  to  the  scrap  heap  at  his 
suggestion  ;  and  it  is  said  nothing  that  his  judgment  condemned  has 
ever  made  its  way  in  the  world.  As  an  expert  in  machinery,  he  has 
few  superiors ;  and  it  is  a  common  remairk  among  manufacturers,  when 
a  new  improvement  is  brought  to  their  notice — "  Has  Mr.  Hill  seen 
this  ?  what  does  he  say  about  it  ?" 

The  distinguishing  quality  that  has  given  him  eminence- in  bis  de- 
partment of  mechanics,  is  that  he  always  commenced  bis  labor  on  a 
machine  with  the  highest  conception  of  perfection  his  knowledge  had 
attained,  and  kept  all  parts  of  the  work  up  to  this  standard.  Instead 
of  gradually  coming  up  to  his  own  notions  of  perfection,  it  was  just 
there  he  began.  In  this  way,  he  made  every  machine  with  such 
thoroughness  and  completeness,  that  nothing  was  left  to  be  done  till 
another  advance  had  been  made  in  the  invention. 

On  one  occasion,  he  was  employed  to  construct  a  certain  piece  of 
machinery.  He  ordered  his  pattern-maker  to  furnish  the  patterns. 
When  they  were  brought  to  him  for  his  approval,  they  were  inferior  to 
his  conception  of  perfection.  The  pattern-maker  thought  they  "  would 
do.''  **  That  is  not  my  standard,''  he  exclaimed,  and  stamped  the  pat- 
tern to  pieces.  The  result  was,  that  no  pattern  was  again  presented 
for  approval  that -simply  "would  do."  On  another  occasion,  when 
certain  machinery  of  great  value  had  been  completed,  which  operated 
imperfectly  in  some  of  its  parts,  he  is  said  to  have  caught  a  sledge- 
hammer and  broken  it  in  pieces  with  such  determined  will  and  heavy 
blows,  in  the  presence  of  foremen  and  laborers,  that  ever  afterward 
they  understood  the  emphasis  which  he  put  upon  the  proper  working 
of  a  machine. 

Mr.  Hill  has  amassed  a  large  fortune,  is  President  of  the  Lime  Bock 
National  Bank,  and  connected  with  many  of  the  public  institutions  of 
the  city  and  State,  as  Director  and  otherwise,  and  has  a  high  reputa- 
tion for  honor  and  integrity  throughout  the  community. 
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The  Hope  Iron  Works, 

At  Providence,  Rhode  Island,  is  in  several  respects  one  of  the  most 
remarkable  manafactnring  establishments  of  New  England.  It  is  re- 
markable for  the  rapidity  of  its  growth,  for  the  admirable  system  with 
which  it  is  managed,  and  for  the  gpreat  variety  of  novel  and  excellent 
Machines  that  it  has  produced. 

In  March,  1857,  Mr.  Joseph  P.  Manton,  the  present  Agent  and 
Superintendent  of  the  Company,  in  association  with  a  few  others,  corn- 
menced  business  in  a  small  foundry,  with  a  capital  of  twenty  thousand 
dollars,  and  employed  at  the  beginning  about  ten  men.  In  ten  years 
the  concern  has  grown  and  developed  until  now  the  Works  include 
Three  Machine  Shops,  a  Pattern  and  Blacksmith's  Shop,  and  Foundry, 
with  an  invested  capital  of  over  two  hundred  thousand  dollars,  and 
employing  two  hundred  men.  This  rapid  growth  is  not  due  to  any 
peculiarly  fortunate  or  adventitious  circumstances,  but  rather  to  the 
extraordinary  fertility  of  inventive  genius  that  has  been  displayed  in 
supplying  acknowledged  wants  by  novel  means. 

One  of  the  subjects  that  first  engaged  Mr.  Manton's  attention,  was 
an  improved  method  of  handling  Anchors  and  Chains  on  ships,  which 
resulted  in  the  invention  of  what  is  known  as  Manton's  Patent  Wind* 
lasses.  This  has  effected  h  revolution  in  the  methods  of  taking  in  and 
letting  go  anchors.  Instead  of  having  two  turns  of  the  chain  around 
the  barrel  of  the  windlass,  as  formerly,  requiring  the  chain  to  be  stop- 
ped and  fleeted  every  few  fathoms  (a  tedious  process  in  cold  weather, 
or  when  the  chain  is  muddy),  now  the  chain  is  merely  laid  over  a  chain 
gear,  and  stows  itself  in  the  locker  below  as  fast  as  taken  in  ;  while, 
in  letting  go  the  anchor,  instead  of  having  to  get  a  range  of  chain  on 
deck  in  advance,  by  the  improved  method  a  ship  is  always  ready  to 
anchor  without  previous  arrangement,  with  any  range  of  chain — saving 
two  thirds  the  time  in  each  case,  besides  making  life  safer,  and  the 
vessel  less  liable  to  accident  or  loss.  Besides  these,  Mr.  Mantoh  has 
devoted  much  time  to  various  improvements  for  saving  manual  labor 
on  ship  board,  and  for  convenience  in  loading  and  discharging  ships, 
an  item  of  great  importance  for  vessels  in  port  when  there  are  no 
conveniences  for  handling  the  cargo. 

The  Windlasses  for  the  "  Monitors"  engaged  during  the  late  war, 
were  built  at  this  establishment. 

When  the  late  Rebellion  broke  out,  there  was  a  great  demand  at  the 
various  armories  for  an  improved  Drop  Press,  to  strike  up  forgings  of 
parts  of  the  gun,  and  the  Hope  Iron  Works  succeeded  in  producing  the 
most  successful  Drop  Press  that  had  been  invented.     Having  been 
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tlioroQghly  tested  in  gun  work,  and  proved  its  excellence,  it  has  since 
been  adopted  in  the  various  shops,  where  work  is  struck  up  in  duplicate, 
such  as  parts  of  Sewing  Machines,  Ploughs,  Shovels,  Cutlery,  Axes, 
Pickaxes,  Kettles,  Tools,  Harness  and  Sailmakers'  TrimmiDgs,  etc. 

Besides  these,  the  Hope  Iron  Works  are  manufacturers  of  Babcock 
&  Wilcox's  Patent  Cut-Off  for  Steam  Engines.  The  peculiaritj  and 
advantages  of  this  Out-Off  are  as  follows : — Steam  is  introduced  into 
the  cylinder  at  full  boiler  pressure,  and  is  cut-off  by  closing  the  valve 
suddenly  when  sufficient  steam  has  been  admitted  to  maintain  the  en- 
gine steadily  at  a  given  speed,  the  governor  so  acting  upon  the  cut-off 
valve  as  to  determine  the  amount  of  steam  required.  But,  in  this 
engine,  a  more  correct  result  is  attained  by  a  simpler  mechanism  than 
has  heretofore  been  used. 

The  valves  are  operated  by  a  positive  motion,  dispensing  with  de- 
tachable valve  gear,  dash  pots,  cams,  etc.,  and  the  arrangement  is  sudi 
that  the  steam  may  be  allowed  to  follow  any  portion  of  the  stroke  of 
the  piston,  a  point  of  great  value  in  an  engine  with  extreme  varying 
resistances,  and  where  a  perfect  regularity  of  speed  is  required. 

The  Engine  is  fitted  with  a  Regulator  or  Governor,  on  an  entirely 
new  principle,  by  which  the  same  speed  is  maintained  under  all  varia- 
tions of  load  or  pressure  of  steam.  Careful  experiments,  made  by 
means  of  a  tachometer,  upon  one  of  these  Engines,  extending  over 
several  days,  showed  but  one  per  cent,  maximum  variation  each  side 
of  the  regular  speed,  under  greatly  varying  resistances,  and  a  heavily- 
loaded  Engine  can  be  instantly  disconnected  from  the  load  without  a 
noticeable  variation  of  speed. 

The  cylinder  is  encased  by  a  steam  jacket  having  free  communication 
with  the  boiler,  whereby  the  cylinder  is  maintained  continuously  at  a 
high  temperature.  This  is  foand  to  effect  a  great  saving  in  fuel, 
t^sipeoially  where  the  steam  is  expanded  many  times,  and  only  by  the 
uste  of  the  steam  jacket  can  the  fullest  benefit  of  expansion  be  secured. 

This  Engine  has  a  plain  slide  valve,  worked  by  an  eccentric,  with  a 
cut-off  valve  on  the  back,  actuated  by  a  small  steam  cylinder. 

Tho  valve  gear  of  this  supplemental  cylinder  is  so  constructed  that 
tho  slightest  change  in  the  speed  of  the  governor  varies  the  instant  at 
which  tho  cut-off  shall  close,  thus  allowing  the  steam  to  enter  the  main 
ovHiulor  for  a  longer  or  shorter  period,  as  the  varying  resistances  may  re- 
^uiiv.  All  tho  valves  in  this  Engine  are  flat  slide  valves,  and  they  each 
havo  a  rt^gular  throw  under  all  circumstances,  thus  embodying  the 
uK>8t  t^Yorablo  conditions  possible  for  tightness  after  the  wear  conse- 
i|Uont  u(H>u  a  long  use. 

li  oAU  ^My  bo  said,  that  this  Engine  combines  in  the  highest  do- 
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gree  all  the  improvements  in  steam-engines  at  the  present  day,  and 
works  steam  expansively  with  a  perfection  in  regulation  of  speed  that 
cannot  be  excelled. 

In  addition  to  the  specialties  named,  they  build  the  following . — 
Automatic  Bolt  or  Stud  Machine,  for  milling-up  and  cutting  bolts  and 
studs,  which  are  exact  duplicates  of  each  other,  for  use  in  steam-engine 
and  locomotive  machine  shops;  Marine  Portable  and  Hoisting  Engines 
and  Boilers ;  Planing  Machines ;  Lathes  ;  Tools  ;  Pumps ;  Shafting 
and  Gearing ;  Mill  and  Rubber  Machinery ;  Marine  Railways  ;  and  a 
great  variety  of  miscellaneous  machines  for  various  uses. 

They  have  a  large  and  efficient  corps  of  mechanical  engineers  and 
mechanics,  who  possess  the  necessary  skill  to  plan  any  novelties  in 
mechanics  that  may  be  called  for,  and  each  Department  is  under  con- 
trol of  a  foreman  who  has  had  long  training  and  experience  in  the 
system  observed  in  the  mechanical  details. 

The  Officers  of  the  Hope  Iron  Works  are — Geoboe  Chattebton, 
President ;  F.  S.  Manton,  Secretary ;  and  Joseph  P.  Manton,  Agent. 


The  Oorham  Mannfoctnring  Company 

Is  one  of  the  most  interesting  of  the  manufacturing  establishments  of 
Providence.  It  is  the  ripened  fruit  of  long  experience,  a  cultivated 
taste,  and  a  large  accumulated  capital.  It  dates  its  origin  from  1831, 
when  Jabez  Gorham  established  himself  at  Providence  as  a  manu- 
facturer of  pure  Silver  Ware.  In  1841,  he  was  joined  by  his  son, 
and  prosecuted  a  constantly  increasing  business  until  1847,  when  he 
retired.  After  his  retirement,  the  son  became  the  senior  of  the  firm, 
which  continued  as  a  copartnership  until  1865,  when  the  present  com- 
pany was  incorporated,  with  John  Gorham,  President,  Gorham  Thur- 
ber,  Treasurer,  C.  C.  Adams,  Agent,  and  J.  P.  P.  Lawton,  Secretary. 

During  a  period  of  over  thirty  years,  the  founder  and  his  successors 
confined  themselves  exclusively  to  the  production  of  Pure  Silver  Ware. 
In  1851,  the  manufacture  of  large  articles  in  silver  ware  was  under- 
taken, and  in  order  to  derive  every  possible  advantage  that  could  be 
gained  from  visiting  the  manufactories  of  the  old  world,  Mr.  Gorham 
made  repeated  voyages  to  Europe,  and  sought  among  the  silversmiths 
of  France,  England  and  Germany,  for  every  thing  by  which  the  art 
might  be  improved  in  America.  He  imported  costly  machinery ; 
collected  a  valuable  Library  of  works  of  art,  and  procured  the  ser- 
vices of  the  best  European  and  American  artists.     These  not  only 
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adopted  the  designs  so  cherished  by  the  artists  in  silver  in  Europe, 
but  wrought  from  the  dictation  of  more  modem  thought  Thej 
made  more  harmony  between  use  and  design.  It  has  been  well 
said,  **  The  freedom  of  the  country's  institutions,  which  leaves  its 
imprint  on  men  and  things,  has  given  some  of  its  tone  to  this  art 
In  American  designs,  the  modem  predominates ;  ih  Europe,  the  an- 
tique and  medieval.  The  American  designer  in  part  gives  the  spirit 
of  the  Living  Age ;  the  Dead  Past  is.revived  by  the  European." 

The  Messrs.  Gorham,  from  the  first,  established  a  high  standard  for 
the  quality  of  their  Silver  Ware,  and  never  lowered  it  Not  a  grain 
of  metal  enters  into  the  composition  of  a  single  item  manufactured  by 
this  company  that  has  not  been  thoroughly  tested.  The  silver  must 
assay  to  the  standard  value  of  the  United  States  Mint  or  be  thrast 
aside ;  and  none  is  used,  except  standard  coin,  before  it  is  so  assayed. 
They  have  always  ofifered  to  their  customers  to  abide  by  the  test  of  an 
impartial  assay,  and,  when  found  wanting,  they  will  pay  costs,  and  re- 
place the  defective  service  with  another  that  shall  have  proved  worthy 
of  their  reputation. 

Having  succeeded,  by  the  aid  of  improved  machinery,  capable  de- 
signers, and  adherence  to  a  uniform  high  standard  of  quali^,  in 
attaining  a  position  at  the  very  head  of  American  Silversmiths, 
Messrs.  Gorbam  &  Co.,  in  1863,  directed  their  attention  to  the  manu- 
facture of  Silver-Plated  Goods.  There  was  a  great  demand  for  an 
advancement  in  this  branch  of  the  art  For  this,  one  of  the  firm 
visited  Europe  several  times.  The  best  foreign  and  American  ma- 
chinery was  secured,  without  regard  to  cost,  and  after  two  years  of 
preparation,  the  machinery  was  finished,  and  in  1865  the  Plated  Ware 
was  ofifered  for  sale.  The  expectations  of  the  company  were  full? 
realized.  They  were  successful  in  their  new  enterprise  ;  and  to-day 
the  Silver-Plated  Ware  of  no  manufacturing  company  in  the  world 
stands  higher  than  does  theirs.  Not  only  will  the  dealers  of  New  York 
— where  they  have  long  had  Salesrooms — attest  this,  but  dealers 
throughout  the  country. 

The  Gorham  Plated  Stock  is  formed  on  a  base  of  nickel  silver, 
which  is  electro-plated  with  the  pure  metal.  The  patterns  and  styles 
are  quite  as  artistic,  and  just  as  elaborately  finished  as  are  those  in 
solid  silver ;  and  so  thorough  is  the  deposit,  that  not  even  an  expert 
can,  upon  close  examination,  say  whether  a  Salver  or  an  Um  be  of 
solid  silver  or  simply  plated.  It  is  said  that  the  Plated  Ware  made 
by  this  company  will  withstand  the  wear  of  a  generation. 

At  this  time  the  Gorham  Manufacturing  Company  occupy  five  large 
buildings  that  have  about  sixty  thousand  feet  of  flooring.      These 
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baildiDgs  are  divided  into  compartments ;  and  one  distinguishing  fea- 
ture of  this  company  is  that  it  is  entirely  self-sustaining,  having  shops 
not  only  for  Designing,  Modelling,  Chasing,  Casting  and  Rolling,  but, 
also,  a  Carpenter's  Shop,  Photograph  Oallery,  and  Machine  Shop 
where  tools  are  made  and  repaired.  About  four  hundred  persons  are 
employed  in  the  various  departments. 

Among  the  remarkable  machines  in  these  works,  are  Kolls  that 
weigh  more  than  twenty  tons,  and  Drop  Presses  with  bed  pieces 
weighing  from  four  to  twelve  tons  each.  As  a  support  for  these  pon- 
derous machines,  immense  piles  have  been  driven  deep  into  the  earth, 
and  on  the  top  of  these  rests  a  solid  mass  of  granite  seven  feet  in 
thickness. 

So  successful  have  the  Gorham  Company  been  in  originating  new 
designs  in  Plated  Ware,  that  the  manufacturers  in  England  have 
imitated  them  in  a  lower  grade  of  wares,  which  they  have  exported 
to  this  country  for  sale.  But,  while  the  compliment  implied  in  this 
transaction  may  be  .gratifying  to  the  American  manufacturer  as  an 
indication  that  native  talent  finds  appreciation  abroad,  it  is  questiona- 
ble whether  purchasers  will  not  prefer  the  genuine  article  to  a  Euro- 
pean copy  of  inferior  quality.  As  a  protection  to  such  as  may  desire 
wares  of  undoubted  purity,  the  Company  have  adopted,  as  a  trade- 
mark, an  Anchor,  with  their  name,  which  they  stamp  upon  all  wares, 
both  solid  silver  and  electro-plated,  that  they  manufacture. 
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Have  one  of  the  largest  and  most  imposing  manufacturing  structures  in 
the  city  of  Providence,  though  their  productions  are  designated  by  the 
modest  term  of  "  Small  wares."  There  are  two  factories,  both  com- 
paratively new,  and  tastefully  and  ornamentally  constructed  of  pressed 
brick  and  cut  stone.  One  of  these  buildings  is  one  hundred  and  eighty- 
four  feet  long  and  sixty-four  feet  wide,  and  five  stories  in  height,  with 
a  Bleachery  and  Dyehouse .  attached  of  the  same  width,  and  one  hun- 
dred and  twenty-three  feet  long.  The  machinery  in  this  manufactory 
is  propelled  by  an  engine  of  three  hundred  and  fifty  horse  power.  The 
other  building  is  one  hundred  and  forty -four  feet  long  by  forty -seven 
feet  wide,  and  also  five  stories  in  height,  with  a  Storehouse  and  Finish- 
ing Shop  attached,  one  hundred  and  ten  feet  long,  thirty-five  feet  wide, 
and  two  stories  in  height.  The  machinery  in  this  building  is  propelled 
by  an  engine  of  one  hundred  and  fifty  horse  power.  These  factories 
110 
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contain  about  eighteen  thousand  spindles,  and  turn  out,  daily,  twenty- 
five  hundred  pounds  of  Cotton  Yams,  or  seven  hundred  and  fifty 
thousand  pounds  yearly,  which  are  manufactured  into  Lamp  Wicks, 
Boot,  Shoe,  and  Corset  Laces,  Crochet  and  Plain  Braids,  and  other 
similar  small  wares.  The  machinery  is  much  of  it  of  a  novel  descrip- 
tion, and  the  words — "  No  admittance" — have  more  significance  on  the 
doors  of  this  establishment  than  ordinarily. 

The  Works  are  operated  by  a  Company,  incorporated  in  1865,  with 
Thomas  Fletcher,  President,  Henrt  Fletcher,  Secretary  and  Agent, 
and  John  S.  Ormsbee,  Treasurer.  This  Company  are  the  successors 
of  Thomas  Fletcher,  who,  in  lt93,  commenced  the  manufacture  in  a 
small  way  of  Lamp  Wicks,  Tapes,  and  Webbing.  After  his  decease, 
in  1824,  the  business  was  carried  on  by  his  two  sons,  Thomas  and 
William,  under  the  firm-style  of  T.  &  W.  Fletcher.  Another  brother, 
Joseph,  was  soon  after  admitted,  and  the  style  was  changed  to  Fletcher 
Brothers,  who  added  the  manufacture  of  Corset  Laces  to  their  original 
business,  and  employed  two  small  machines.  In  J  827,  they  embarked 
in  the  manufacture  of  Boot  and  Shoe  Laces,  of  which  the  productioa 
is  now  enormous,  and  from  year  to  year  enlarged  and  increased  the 
capacity  of  their  Works,  but  without  a  change  in  the  firm-style  until 
1860,  when,  by  the  admission  of  sons  as  partners,  it  became  Fletcher 
Brothers  &  Co.,  which  continued  until  1865,  when  the  Fletcher  Manu- 
facturing Company  was  incorporated. 

Thomas  Fletcher,  the  late  President  of  the  Company,  was  bom 
in  Boston,  Massachusetts,  in  It 98,  but  was  a  citizen  of  Providence  from 
1809  until  his  decease  in  1867.  The  business  which  came  into  his  hands 
upon  the  death  of  his  father,  in  1 824,  was  then  so  small,  and  carried  on 
with  machinery  and  appliances  so  inefficient,  compared  with  those  now 
employed,  that  he  may  be  called  the  founder  of  the  present  establishment, 
whose  immense  structures  are  a  monument  to  his  persevering  industry, 
commercial  sagacity,  and  well-directed  enterprise. 

At  the  present  time,  William  Fletcher  is  President  of  the  Company. 
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Oeorge  Ghatterton's  File  Mannfactoryp 

In  Providence,  is  one  of  the  most  notable  establishments  of  the  kind 
in  the  country.  It  is  not  at  all  remarkable  for  the  extent  of  the  build- 
ings or  amount  of  its  products,  but  as  the  place  where  the  most  highly 
prized  File  is  made  that  is  sold  in  the  American  market 

Mr.  Ghatterton  is  a  descendant  of  a  long  line  of  File-makers.  His 
father,  grandfather,  and  great-grandfather,  were  File-makers  in  Eng- 
land. He  served  an  apprenticeship  in  the  celebrated  manufactory  of 
W.  &  S.  Butcher,  of  Sheffield,  and  learned  all  that  could  be  acquired 
of  the  art  in  the  best  shops  in  England.  Having  made  himself  ob- 
noxious to  the  English  government  by  a  too  strenuous  advocacy  of 
Reform,  at  a  time  when  less  latitude  of  opinion  was  tolerated  than 
now,  he  came  to  the  United  States,  in  1839,  and  chose  Providence  as 
the  field  of  his  future  operations.  Commencing  with  no  capital  but  a 
thorough  knowledge  of  his  trade,  he  had  difficulties  to  surmount  which 
only  those  can  appreciate  who  have  gone  through  a  similar  ordeal.  It 
is  said  that  he  frequently  travelled  two  hundred  miles  on  foot,  exhibit- 
ing samples  and  soliciting  orders.  His  skill  and  perseverance,  how* 
ever,  triumphed  over  the  obstacles  in  his  way  originating  in  the  want 
of  capital,  and  after  ten  years'  labor  he  found  himself  in  a  position  to 
undertake  operations  on  a  larger  scale. 

In  1851,  he  visited  England,  and  made  arrangements  to  secure  con- 
stant supplies  of  the  best  qualities  of  English  Steel,  both  for  use  in  his 
own  manufactures  and  for  sale  to  others.  On  his  return  he  secured  a 
building  where  he  could  hav^  the  advantage  of  steam  power,  and  fitted 
it  with  all  the  modern  appliances  for  the  successful  prosecution  of  his 
business.  At  this  time  he  employs  about  thirty  men  in  his  File  Manu- 
factory, has  an  engine  of  thirty-five  horse  power,  and  is,  besides,  a  large 
importer  of  English  Steel. 

Within  the  time  comprised  in  his  business  career  in  America,  there 
have  been  several  large  establishments  organized  for  manufacturing 
Files  by  machinery,  but  none  have  as  yet  succeeded  in  producing  an 
article  that  has  superseded,  in  the  favor  of  manufacturers,  the  Chatter- 
ton  Hand-Cut  File.  There  is  a  radical  difference  in  the  operation  of 
making  Files  by  machinery  and  cutting  them  by  hand-labor.  Cutting 
by  machinery  presupposes  an  absolute  number  of  teeth  in  the  blank  to 
be  cut,  entirely  independent  of  any  conditional  requisites  to  insure 
sharpness  in  the  tooth  ;  and  as  these  conditions  constantly  vary  during 
the  operation  of  cutting,  the  most  improved  machines  have  failed  to 
produce  uniformity  as  regards  sharpness  and  depth  of  the  teeth  pro- 
duced.    In  hand-cutting,  the  sharper  the  chisel  the  sharper  the  tooth, 
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while  regularity  and  evenness  are  the  result  of  mechanical  skill  and 
practice.  The  number  of  teeth  to  make  a  good  File  is  not  absolute, 
provided  the  requisite  sharpness  is  obtained. 

Mr.  Ghatterton  has  steadily  adhered  to  the  rule  of  selling  his  Files 
to  consumers  direct,  and  not  through  the  agency  of  middle-men. 
During  the  late  Rebellion  he  supplied  the  National  Armories  with  the 
finer  class  of  Files  used  in  the  manufacture  of  guns.  These  files  were 
formerly  imported,  and  their  manufacture  in  this  country  was  an  im* 
portant  element  of  national  economy. 

Mr.  Ghatterton  belongs  to  the  class  of  foreigners  whom  America 
delights  to  honor.  Bringing  with  them  skill,  patience,  and  sturdy  per- 
severance, they  establish  industries  that  are  the  bulwark  of  civiliza- 
tion, and  a  guarantee  to  a  nation  of  real  and  substantial,  not  nominal 
independence. 

Pawtuokbt;  in  Providence  Gounty,  four  miles  north  of  the  City  of 
Providence,  has  long  been  an  important  manufacturing  place.  This 
town,  lying  on  both  sides  of  the  river,  was  formerly  partly  in  Massa- 
chusetts and  partly  in  Rhode  Island,  but  in  1861  the  boundary  was  so 
arranged  as  to  place  it  wholly  in  the  latter  State.  It  was  here  that 
cotton  cloth  was  first  successfully  made  in  this  country  by  water-power 
machinery,  as  has  been  stated  in  the  first  volume  of  this  History.  An 
interesting  incident  connected  With  thi8'enterj)rise,  however,  was  not 
there  alluded  to ;  but  as  the  principal  actor  was  one  of  the  first  ma- 
chinists in  this  country  who  turned  his  attention  to  the  manufacture  of 
cotton-machinery,  and  as  his  son  is  no\%  proprietor  of  the  most  im- 
portant Works  in  the  place,  it  deserves  a  recital. 

When  Brown,  Almy  &  Slater  came  to  Pawtucket  in  It 90,  they  em- 
ployed Mr.  Sylvanus  Brown  to  construct  their  machinery  under  the 
superintendence  of  Mr.  Slater.  He  worked  in  his  own  shop,  under 
bonds  not  to  furnish  patterns  to  other  parties,  and  with  closed  doors  and 
great  secrecy  he  constructed  cards,  drawing,  roving  and  spinning  frames. 
When  completed,  as  was  supposed,  Mr.  Slater  found  to  his  dismay  that 
the  card  would  not  work.  Every  effort  to  start  it  proved  a  failure ;  and 
Mr.  Slater  was  in  despair.  Fearing  that  his  associates  would  deem  him 
an  impostor  who  had  been  wasting  their  capital  upon  a  visionary  enter- 
prise, he  communicated  to  Mr.  Brown  his  intention  of  running  away  to 
avoid  their  censure.  Having  asserted  again  and  again  that  he  had  seen 
it  in  successful  operation  in  England,  Mr.  Brown  persuaded  him  to  re- 
main, declaring,  with  unconquerable  resolution,  "  This  machine  shall 
go  I"  While  perplexed  with  this  difficulty,  which  threatened  to  baffle 
their  whole  enterprise,  Mr.  Brown  went  home  to  dinner  one  day,  and 


JAMES   S.  brown's  MACHINE  WORKS.  397 

while  sitting  by  the  fire  he  casually  took  up  a  pair  of  hand-cards  with 
which  his  wife  had  been  carding  cotton.  Carefully  examining  then),  his 
attention  was  attracted  by  the  peculiar  bend  or  crook  in  the  teeth. 
Fired  with  a  new  suggestion,  he  hastened  to  his  shop,  proceeded  to 
make  in  his  card  a  bend  or  crook  similar  to  that  which  he  had  observed 
in  the  hand-card,  and  started  up  the  machine — which  immediately  per- 
formed its  work  with  satisfactory  results.  Thus  it  was  that  the  great 
obstacle  was  removed — not  by  the  suggestion  of  a  marvellous  dream  in 
the  mind  of  Mr.  Slater,  as  has  been  currently  reported,  nor  by  mere 
chance. 

In  1792,  Mr.  Brown  invented  and  used  the  first  Slide-Lathes  for 
turning  spindles ;  also  the  first  machines  for  fluting  rolls.  These  ma- 
chines were  constructed  of  hard  wood.  They  were  of  great  utility, 
and  enabled  one  man  to  accomplish  the  work  of  six. 

James  S.  Brown's  Machine  Works. 

His  son,  Mr.  James  S.  Brown,  now  proprietor  of  the  most  extensive 
Machine  Works  in  Pawtucket,  is  even  more  distinguished  than  the 
father  as  a  Machinist  and  an  Inventor.  In  1817,  while  yet  a  boy,  he 
went  to  work  on  cotton  machinery  in  the  shop  of  David  Wilkinson,  in 
Pawtucket,  and  in  1819  he  went  into  the  employ  of  Messrs.  Pitcher  & 
Gay,  in  Pawtucket,  on  the  Massachusetts  side  of  the  river.  He  re- 
mained with  them  until  1824,  when  Mr.  Gay  retired  from  the  firm,  and 
Mr.  Brown  wasr  taken  into  the  business  as  a  partner  by  Mr.  Pitcher. 
This  firm,  under  the  name  of  Pitcher  &  Brown,  did  a  successful  business 
in  the  manufacture  of  cotton  machinery  till  September,  1842,  when 
Mr.  Pitcher  retired  from  the  business,  leaving  it  entirely  in  the  hands 
of  Mr.  Brown.  The  Slide  Best  used  on  Turning  Lathes,  by  which  the 
height  of  the  tool  can  be  adjusted  while  the  lathe  is  in  motion,  was  in- 
vented by  Mr.  Brown,  while  in  the  employ  of  Pitcher  &  Gay,  in  1820. 

Among  other  useful  tools,  now  familiar  to  machinists,  Mr.  Brown,  in 
the  year  1830,  invented  his  Gear  Cutter  for  cutting  Bevel  Gears.  The 
advantage  of  this  machine  is,  that  it  requires  no  change  of  the  head- 
stock  to  make  the  proper  taper  in  going  once  round  the  wheel. 

After  the  introduction  of  the  celebrated  Sharpe  &  Roberts'  Patent 
Self- Acting  Mule  into  this  country,  Mr.  Brown  immediately  turned  his 
attention  to  their  manufacture,  and  in  building  these  machines  has  ac- 
quired a  reputation  second  to  no  machinist  in  the  United  States. 

These  Mules  were  first  introduced  into  the  United  States  by  Major 
Bradford  Durfee,  of  Fall  River,  Mass.,  in  the  years  1839-40.  Major 
Durfee  was  then  agent  of  the  Annawam  Cotton  Mill  at  Fall  River,  and 
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visited  Europe  on  business  connected  with  his  company.  While  in  Engp- 
land  he  purchased  of  Sharpe  &  Roberts  six  of  their  Mule  Head  Stocks. 
They  were  shipped  to  some  port  in  France,  whence  they  were  reshipped 
to  this  country  and  forwarded  to  Mr.  Durfee  at  Fall  River.  From  Fall 
River  they  were  sent  to  Messrs.  Pitcher  &  Brown  at  Pawtucket,  and  a 
part  are  now  running  in  the  Annawam  Mill,  and  the  remainder  in  the 
Fall  River  Cotton  Mill.  The  first  Sharpe  k  Roberts'  Self- Operating 
Mules  made  in  this  country  were  built  by  Pitcher  &  Brown  for  Messrs. 
S.  &  H.  B.  Chace,  of  Valley  Falls,  R.  L,  where  they  are  now  in  suc- 
cessful operation.  Mr.  Brown  applied  himself  with  great  diligence  to 
perfecting  and  simplifying  the  work  on  this  Mule  invention,  making 
many  new  and  ingenious  tools  for  that  purpose.  Among  other  im- 
provements made  by  him  on  this  Mule,  was  putting  a  Gaich  Box  in 
the  middle  of  the  carriage  under  the  head,  in  place  of  a  set  of  changing 
gears — which  improvement  is  believed  by  many  to  be  the  life  of  the 
mule  in  this  countrv. 

The  castings  used  by  him  in  his  Works  were  procured  from  the 
foundry  of  General  Shepard  Leach,  in  Easton,  Mass.,  up  to  184T.  In 
that  year  he  purchased  the  land  on  which  his  present  establishment  is 
located,  and  erected  a  Foundry  Building  forty  by  eighty  feet,  and  made 
his  first  castings  therein  on  the  last  day  of  that  year.  This  furnace  has 
supplied  him  since  with  all  the  castings  he  has  required  in  his  business. 
The  extensive  and  well-arranged  shop  in  which  his  business  is  now 
carried  on,  was  erected  by  him  in  1849.  Having  decided  to  build,  he 
was  met  at  the  outset  with  the  difficulty  of  not  finding  in  the  market 
such  bricks  as  he  required.  With  characteristic  energy  and  self-reliance 
he  purchased  a  tract  of  land  in  Pawtucket  river,  called  Bucklin's 
Island,  containing  a  fine  bed  of  clay,  and  manufactured  his  own  bricks. 
His  shop  is  built  entirely  of  brick  from  his  own  brick-yard.  It  is 
four  hundred  feet  in  length  by  sixty  in  breadth,  two  and  a  half  stories 
high,  with  a  large  wing  attached  in  which  is  stationed  the  steam-engine 
that  supplies  the  power  for  the  whole  shop.  In  addition  to  this  shop 
and  furnace,  is  a  substantial  Pattern  House  forty  by  seventy-two  feet, 
two  and  a  half  stories  above  the  basement,  built  in  1859,  and  several 
other  smaller  buildings,  for  various  uses — all  so  conveniently  arranged 
and  admirably  adapted  to  their  several  purposes,  as  to  make  this  one  of 
the  largest  and  most  complete  establishments  of  the  kind  in  the  country. 
The  tools  in  this  establishment  were  nearly  all  of  them  built  by  Mr. 
Brown,  and  for  several  of  them  ho  has  obtained  letters-patent.  His 
Tool-Holder  Turning  Lathes,  the  Fluting  Engine  improved  by  him, 
and  many  other  of  his  Tools,  are  well  known  to  machinists,  and  an- 
equaled  for  the  several  purposes  for  which  they  are  used. 
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The  Sbarpe  ft  Roberts'  Male,  and  the  Long  Fljer  Speeder,  are  the 
only  cotton-manufacturing  machines  which  Mr.  Brown  has  built  for 
several  years.  When  the  English  Fly-Frame  was  being  generally  in- 
troduced, he  was  urged  by  many  manufacturers  to  build  that  machine 
for  them  ;  but  he  steadily  efused  to  do  so,  with  a  firmness  that  seemed 
to  them  almost  like  obstinacy,  insisting  upon  it  that  they  were  not  what 
manufacturers  of  cotton  wanted,  and  that  the  American  long-flyer  Ro- 
ving Machine  could  be  rendered  far  superior  to  the  English  Fly-Frame. 
He  turned  his  attention  to  the  improvement  of  the  American  Speeder. 
After  careful  study  and  many  experiments,  he  succeeded  in  accomplish- 
ing the  desired  result,  and  took  out  a  patent  for  his  improvements  in 
January,  185t.  The  result  has  fully  verified  the  correctness  of  his 
opinion.  Almost  from  the  time  that  he  took  out  his  patent  for  his  im- 
provements, the  demands  of  manufacturers  compelled  him  to  abandon 
the  building  of  Mules,  and  to  turn  the  whole  force  of  his  shop  to  the 
construction  of  his  Patent  Speeder ;  and  nearly  the  entire  force  of 
another  large  machine  shop  in  the  vicinity  has  been  employed  in 
making  the  same  machine,  without  being  able  to  supply  the  demand. 

Among  the  many  inventions  of  Mr.  Brown,  for  which  he  has  secured 
letters-patent,  is  his  improved  Turning  Lathe,  for  turning  bodies  longi- 
tudinally of  irregular  surfaces,  and  in  a  great  variety  of  forms.  This 
machine,  which  was  designed  for  turning  cotton-machinery  rolls,  has 
acquired  a  new  reputation  since  the  outbreak  of  the  war,  and  the  ex- 
traordinary demand  for  muskets,  which  converted  so  many  machine 
shops  into  armories.  During  the  progress  of  the  war,  the  building  of 
Tools  for  the  manufacture  of  guns  occupied  much  of  the  attention  of 
Mr.  Brown,  and  to  a  great  extent  superseded  all  other  kinds  of  work 
in  his  shop. 

Fales,  Jenks  &  Sons'  Machine  Works. 

Another  of  the  old  and  distinguished  families  whose  names  are  asso- 
ciated with  the  first  essays  in  establishing  manufacturing  enterprises  in 
Rhode  Island,  is  represented  by  the  firm  of  Fales,  Jenks  &  Sons,  whose 
Works  are  at  Central  Falls,  in  Providence  County. 

The  founder  of  this  firm,  Mr.  David  G.  Fales,  having  served  an 
apprenticeship  in  the  shop  of  David,  George,  and  Alvin  Jenks,  trading 
as  David  Jenks  &  Co.,  formed  a  copartnership  in  1830  with  Alvin 
Jenks,  and  commenced  the  manufacture  of  Cotton  Machinery  under  the 
name  of  Fales  &  Jenks,  at  Centre  Falls,  in  a  shop  belonging  to  Ruel, 
Richards  &  Co.  The  first  new  machinery  constructed  by  them,  was  a 
Spooler,  made  for  Cunningham  &  Anderson,  of  Richmond,  Virginia. 
This  machine  was  sold  for  sixty  dollars.     During  the  first  two  years 
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of  their  existeoce  as  a  firm,  their  business  was  limited  to  the  manufac- 
ture of  cotton-spinning  and  thread-making  machinery ;  but  in  1833 
they  purchased  the  right  to  manufacture  in  Rhode  Island^  and  sell  in 
New  England,  Hubbard's  Patent  Rotary  Pump,  which  has  ever  since 
continued  to  be  a  prominent  article  in  their  manufacture.  This  simple 
and  ingenious  machine  consists  of  two  wheels,  enclosed  in  a  cylinder, 
one  driving  the  other  by  close-fitting  gearing.  These  wheels,  revolving 
in  opposite  directions,  expel  the  air,  which  escapes  irom  the  enclosing 
case  at  the  outside  of  the  wheels,  thus  creating  a  vacuum,  which,  the 
water  rushing  in  to  fill,  is  in  its  turn  Qxpelled,  with  great  force,  in  the 
same  manner  that  the  air  was.  They  have  made  important  improve- 
ments in  their  construction  from  time  to  time,  greatly  increasing  their 
working  power  and  durability,  and  now  they  are  the  most  effective 
security  against  fire  that  has  yet  been  devised.  To  supply  the  demand 
for  them  has  become  a  business  of  great  magnitude,  in  which  Messrs. 
Fales  &  Jenks,  by  the  excellence  of  their  work,  improved  tools,  and 
other  facilities,  have  acquired  an  almost  exclusive  monopoly. 

The  manufacture  of  these  Pumps,  however,  has  been  but  a  part  of 
their  business.  From  the  first  they  have  continued  to  build  various 
kinds  of  cotton-machinery.  The  first  Ring  Spinning  Frames  were 
made  by  them  in  1845  ;  the  first  Ring  Twisters,  being  among  the  first 
of  these  machines  built  in  this  country,  for  thread,  worsted,  woollen 
and  silk,  were  made  by  them  in  1846,  for  Mr.  Benjamin  Green.  Since 
that  time  their  whole  attention  has  been  given  to  building  Spinning 
and  Twisting  Machines  and  the  Rotary  Pump. 

In  April,  1854,  Alvin  F.  Jenks  and  John  R.  Fales,  sons  of  the  origi- 
nal partners,  were  taken  into  the  business,  and  the  firm-name  of  Fales, 
Jenks  and  Sons  was  adopted. 

In  January,  1856,  Mr.  Alvin  Jenks,  whose  rare  mechanical  skill, 
sound  judgment,  and  sterling  integrity  of  character,  had  contributed  so 
much  to  the  reputation  of  the  firm,  died,  and  another  of  his  sons, 
Stephen  A.  Jenks,  was  admitted  into  the  partnership — the  business 
being  continued  under  the  same  name. 

Previous  to  1860,  they  had  procured  most  of  their  castings  to  be 
made  at  other  establishments,  but  in  1859-60  they  built  their  present 
furnace,  a  brick  building  sixty  by  one  hundred  feet  in  dimensions,  with 
an  L  attached  fifty  by  sixty-three  feet,  connecting  the  furnace  with  the 
spacious  machine  shop  since  erected.  During  the  same  years  they 
built  a  boiler-house  twenty-five  by  fifty  feet,  a  three-story  building 
forty  by  seventy-three  feet  for  a  spindle  shop,  and  also  a  lumber  house 
forty  by  eighty  feet 

In  1861,  they  built  a  Inr^e  lot  of  Milling  Machines,  used  in  the 
manufacture  of  guns  and  sewing  machines. 
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In  the  years  1862-3  tbey  erected  ta  new  building  for  their  main  shop. 
This  building  is  of  brick,  three  hundred  feet  in  length  bj  sixty-three 
feet  in  width,  and  three  stories  in  height,  with  an  attic.  Connected 
with  this  is  an  L  of  the  same  height,  seventy-three  and  a  half  by  sixty 
feet.  The  flooring  of  this  building  covers  an  area  of  considerably 
more  than  two  acres.  The  whole  structure  is  of  the  most  substantial 
character,  and  admirably  adapted  to  the  purposes  for  which  it  was 
designed.  Their  establishment  is  now  among  the  largest  and  best- 
arranged  of  its  class  in  the  country. 


>•»  * 


The  Fawtnoket  Hair  Cloth  Company, 

Of  Pawtucket,  Rhode  Island,  have  the  largest  Manufactory  in  the 
world  of  the  various  descriptions  of  Hair  Cloth.  The  building  is  a 
four  story  structure  of  brick,  two  hundred  and  fifty  feet  long  by  fifty 
feet  wide,  and  is  provided  with  a  great  variety  of  novel  machinery,  em- 
bracing all  known  inventions  and  improvements  for  the  production  of 
this  peculiar  fabric  by  power-loom. 

A  capital  of  about  half  a  million  is  invested,  giving  employment  to 
some  one  hundred  and  fifty  hands. 

Hair  Cloth  is  of  various  descriptions,  including*  that  designated  ad 
Hair-Seating,  used  for  Upholstering  Chairs  and  Sofas — that  known  as 
Padding,  used  by  tailors — and  that  known  as  Skirtings  or  Crinolines. 

This  company  manufactures  principally  the  style  known  as  Hair- 
Seatings,  in  which,  so  far  as  reputation  is  concerned,  it  has  attained 
great  success,  its  product  having  a  decided  preference  over  all  goods 
of  its  class  wherever  made.  Its  aim  has  been  to  demonstrate  (what 
has  been  quite  generally  doubted),  that  consumers  of  this  class  of 
fabric  could  safely  depend  on  a  home  product.  To  this  end,  no  ex- 
pense has  been  spared  in  improving  the  quality  of  the  goods ;  the 
Directors  feeling  satisfied  to  defer  dividends,  rather  than  to  lower  their 
standard  of  excellence  in  product. 

The  hair  used  in  this  manufacture  is  horsehair  obtained  from  Tar- 
tary,  the  Ukraine,  or  Buenos  Ayres,  South  America.  Black  being  the 
favorite  color,  the  manes  and  tails  of  the  Ukraine  horses  are  preferred, 
although  the  hair  of  a  lighter  shade  can  be  dyed  to  a  brilliant  black. 
The  width  of  the  cloth  is  governed  by  the  length  of  the  hair.  The 
wider  the  cloth  the  more  valuable  the  fabric. 

The  woof  or  warp  of  Hair  Cloth  is  of  linen,  cotton,  or  worsted.  In 
Euglarid,  linen  warp  is  quite  generally  used,  but  in  this  country  cotton 
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warp  is  almost  universally  preferred,  because  of  the  greater  degree  of 
pliability  thereby  given  to  the  fabric,  any  supposed  requisite  of  %  bril- 
liant  warp  being  removed  by  so  weaving  that  the  face  of  the  cloth 
shows  only  hair. 

The  hair  is  imported  "  in  the  rough,"  and  must  be  cleansed,  dyed^ 
hackled,  and  so  assorted  that  the  bunches,  as  ready  for  the  loom,  must 
be  of  hairs  of  uniform  length.  It  is  believed  that  this  company  is  the 
only  manufacturer  in  the  world  that  has  successfully  applied  machinery 
to  the  "  drawing  and  assorting''  processes. 

The  shorter  hairs,  which  are  unfit  for  weaving,  find  use  largely  in 
the  manufacture  of  Brushes,  for  which  purpose  the  company  make  large 
sales,  and  in  the  manufacture  by  the  company  of  Curled  Hair,  the  best 
article  known  for  stuffing  of  the  best  upholstery  work — the  use  of  pure 
hair  insuring  freedom  from  insects  and  vermin. 

The  loom  for  weaving  Hair  Cloth  by  power,  with  its  various  devices 
for  feeding  the  hair  and  regulating  the  action,  is  exceedingly  ingenious 
and  interesting,  and  the  Pawtucket  Company  has  the  exclusive  right  to 
its  use. 

The  original  device  for  power  weaving  in  hair,  was  known  as  the 
"Angell  Patent."  This  having  been  purchased  by  the  company,  was 
improved  by  the  purchase  and  addition  of  the  "  Stafford  Patent ;"  and 
both  were  greatly  improved  by  an  entire  revision  of  plan  through  the 
genius  of  Isaac  Lipdsley,  Esq.,  who  is  the  inventor  of  most  of  the 
processes  now  used  by  the  company.  Mr.  Lindsley  is  an  extremely 
quiet  and  unobtrusive  man,  thoroughly  wedded  to  the  study  of  mechan- 
ism, and  by  his  success  in  this  intricate  machinery  has  earned  high  rank 
as  an  inventor,  with  brilliant  promise  for  the  future. 

The  first  President,  and  manager  of  the  company,  was  David  Ry- 
der, Esq.,  of  Pawtucket,  well  known  as  a  most  indefatigable  worker, 
with  rare  qualifications  to  introduce  and  propel  a  new  enterprise. 

Daniel  G.  Littlefield,  Esq.,  is  the  present  Agent.  He  has  been  all 
his  life  in  manufactures  of  various  kinds,  and  is  reputed  to  be  a  man 
with  whom  success  is  a  duty.  The  Treasurer  is  Olney  Arnold,  Esq., 
Cashier  of  First  National  B«nk  of  Pawtucket. 

The  Selling  Agents  are  Henry  B.  Metcalp  &  Co.,  of  Boston,  and 
Metcalf  &  Littlefields,  of  New  York. 
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Moshassuck  Bleachery,  W.  F.  &  F.  C.  Sayles,  Proprietors, 

Situated  about  two  miles  from  Pawtucket,  was  pronounced,  by  the 
late  Governor  Allen,  of  Providence,  to  be  the  most  complete  and 
best  arranged  Bleachery  in  New  England,  and  probably  in  the 
world*  It  occupies  the  site  of  buildings  that  were  originally  erected 
for  Print  Works,  and  used  as  such  until  December,  1847,  when  they 
were  sold  at  auction  under  mortgage  sale,  and  purchased  by  Mr. 
Sayles.  Soon  after,  he  erected  additional  buildings,  and  converted 
the  establishment  into  a  Bleachery  of  Shirtings  and  Sheetings,  with 
a  capacity  of  turning  out  about  two  and  a  half  tons  per  day. 
Though  Mr.  Sayles  had  no  previous  knowledge  of  the  business,  and 
labored  under  the  disadvantage  of  a  want  of  sufficient  capital,  yet,  by 
close  application  and  energy,  he  steadily  increased  the  capacity  of  the 
works,  until,  in  the  spring  of  1854,  he  bleached  about  four  tons  per 
day,  of  the  finest  grade  of  shirtings  made  in  the  United  States.  At 
that  time,  his  reputation  had  become  so  well  established,  that  about 
three  fourths  of  all  the  fine  goods  made  were  brought  to  his  bleachery. 
The  water  of  the  Moshassuck  river  has  long  been  known  to  possess 
valuable  properties  for  bleaching  purposes,  but  these  Works  possess 
an  additional  and  extraordinary  advantage  in  a  fountain  of  pure  water 
flowing  from  a  hundred  boiling  springs,  and  invaluable  in  the  last  pro- 
cesses. These  springs  have  been  enclosed  by  a  wall  three  hundred  feet 
in  circumference,  of  cut  granite,  and  which  is  an  ornament  to  the 
grounds.  • 

In  June,  1854,  the  entire  Works  were  destroyed  by  fire ;  but  the 
work  of  rebuilding,  on  a  larger  scale,  was  at  once  commenced,  and  in 
the  autumn  of  that  year  an  establishment  was  in  operation  capable  of 
producing  six  tons  of  bleached  goods  per  day.  Before  the  close  of  the 
following  year,  however,  it  was  found  necessary  to  enlarge  the  capacity 
of  the  works,  and  the  work  of  extension  has  been  gradually  going  on  from 
year  to  year ;  and  when  the  buildings  now  in  process  of  erection  are 
completed,  and  filled  with  machinery,  this  establishment  will  be  capable 
of  turning  out  not  far  from  one  hundred  and  sixty-two  thousand  yards, 
or  twenty  tons,  of  fine  Shirtings  and  Sheetings  per  day.  The  build- 
ings are  all  of  brick,  and  in  point  of  architectural  beauty  are  scarcely 
excelled  by  any  used  for  manufacturing  purposes  in  the  country.  The 
arrangements  for  protection  against  fire  are  as  complete  as  can  be 
made,  every  room  being  heated  by  steam,  from  pipes  passing  through 
tin  tubes ;  while  there  are  also  four  force  pumps  connected  with  tbe 
Works,  and  so  arranged  that  they  can  be  operated  either  by  steam, 
water,  horse  or  hand-power.    The  Works  are  lighted  by  gas  manu- 
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factured  on  the  premises.  The  machinery  is  new,  and  some  of  it  novel, 
from  patterns  made  under  the  immediate  supervision  and  direction  of 
the  proprietor,  expressly  for  bleaching  fine  goods. 

One  noticeable  feature  is  the  use  of  brass  pullies  for  carrying  the 
goods  from  one  process  to  another.  Two  splendid  Corliss  engines,  one 
of  one  hundred  and  twenty,  and  one  of  one  hundred  horse-power,  have 
been  provided  as  an  adjunct  to  the  water-power,  for  driving  the  ma- 
chinery. 

Connected  with  the  Bleachery  is  a  fire-proof  Planing  Mill,  for  pre- 
paring the  lumber  used  in  making  cases  for  boxing  goods,  of  which 
about  thirty  thousand  are  required  annually.  There  is  also  a  Machine 
Shop,  for  the  building  and  repairing  of  machinery. 

The  present  capacity  of  the  establishment  is  about  twelve  tons  of 
cloth,  or  twenty-four  hundred  cuts,  of  forty-five  yards  each,  per  day, 
employing  about  one  hundred  and  twenty  hands.  When  the  additions 
in  progress  are  completed,  the  number  of  hands  will  be  increased  to 
about  two  hundred.  Surrounding  the  Works  is  a  neat  village  of 
houses,  mainly  built  by  Mr.  Sayles  for  the  accommodation  of  his  work- 
men. There  is  also  a  modern  built  school-house,  in  which  a  free  school 
is  kept  during  the  year,  and  none  but  first-class  teachers  employed. 

In  the  spring  of  1860,  a  Sabbath- School  was  organized,  which  for 
several  years  has  registered  more  than  one  hundred  scholars.  It  has  a 
Library  of  about  six  hundred  volumes. 

Mr.  Frederic  C.  Sayles,  a  brother,  is  now  a- partner,  the  style  of  the 
firm  being  W.  F.  &  F.  C.  Sayles. 

Pawtucket  and  Central  Falls  are  the  principal  seats  of  the  manufac- 
ture of  Thread  and  Spool  Cottons  in  this  country.  The  celebrated 
Mills  of  Greene  &  Daniels  are  located  in  Pawtucket,  on  the  east  side 
of  the  Blackstone  River,  and  consist  of  a  main  mill,  four  stories  high, 
with  an  L,  one  hundred  feet  in  length,  a  cotton-house  disconnected 
from  the  other  buildings,  and  a  large  office  building,  part  of  which  is 
used  for  putting  up  goods.  All  the  buildings  are  of  brick,  and  new, 
having  been  commenced  in  the  summer  of  1860.  In  addition  to  these, 
the  firm  lease  a  mill  on  the  west  side  of  the  river.  They  contemplate 
a  considerable  extension  of  their  works  within  an  early  period. 

The  machinery  of  the  mills  is  of  the  first  class,  and  especially  adapted 
to  the  working  of  both  the  common  staple  and  the  Sea-Island  cotton. 
The  Dressing  Machinery,  invented  by  Mr.  Daniels,  is  patented,  and  is 
paid  to  be  superior  to  any  thing  of  the  kind.  The  production  amounts 
to  upward  of  twenty  thousand  dozen  spools  of  two  hundred  yard 
Thread,  weekly,  both  white  and  in  colors,  and  is  known  as  "  Greene  & 
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Daniels^  Ivovj  Finish  "  Spool  C<^toiL  Thej  also  manafiLcture  a  con- 
siderable qaantitT  of  Skein  Thread  and  Embroidery  Cotton,  and  mach 
of  the  Thread  is  furnished  on  large  spools  for  manofaetaring  purposes^ 
and  is  extensirelj  nsed  as  a  substitute  for  silk. 

This  firm  also  hare  a  Bleaehery  and  Dye  House  eonneeted  with  their 
works,  and  do  a  considerable  business  in  bleaching  for  others,  as  well 
as  that  neoessarj  in  their  own  manufactures.  Thej  hare,  on  their  own 
premises,  an  extensire  resenroir  of  pure  spring  water,  affording  an 
ample  supplj  for  steam,  bleaching,  coloring  and  other  purposes.  About 
two  hundred  and  twentr-fire  hands  are  employed  in  these  works. 

One  of  the  oldest-established  Thread  manufacturers  in  Pawtucket  is 
Natha^hsl  G.  B.  Dzxtkr,  who,  for  more  than  thirty  years,  has  been 
connected  with  the  business.  His  specialty  is  the  manufacture  of  Knit* 
ting.  Darning  and  Tidy  Cottons.  When  he  commenced,  the  ralue  <^ 
the  entire  production  did  not  exceed  twenty  thousand  dollars  a  year ; 
DOW,  the  v^alue  of  the  knitting  and  darning  cottons,  manufactured  in  his 
establishment,  amounts  to  four  hundred  thousand  dollars,  annually.  Mr. 
Dexter  has  two  mills ;  one  situated  in  the  town  of  Pawtucket,  the 
other,  in  Yalley  Falls.  The  buildings  are  of  brick  ;  the  one  measur- 
ing eighty-four  by  forty-four  feet»  five  stories  in  height,  and  the  other, 
sixty-four  by  forty  feet,  and  three  stories  high.  Both  establishments 
are  run  by  steam  power.  There  are,  in  these  mills,  five  thousand 
spindles,  and  they  employ  about  one  hundred  and  fifty  hands. 

LiTTLEFiKLD  Bbothers  havo,  also,  an  extensive  manufactory  in  Paw* 
tucket;  and  make  every  variety  of  Skein  Sewing  Cottons. 

The  Works  of  R.  J.  Stafford,  late  Stafford  &  Wood,  mannfiictiirers 
of  the  celebrated  "  Stafford  &  Brothers'  Enamelled  Thread,**  are  situ- 
ated in  the  village  of  Central  Falls,  directly  upon  the  west  bank  of  the 
Blackstone  River,  and  present  a  fine  and  imposing  appaaranea.  TWey 
consist  of  a  brick  mill,  forty-five  by  twenty-eight  feet,  fire  stories  high ; 
a  stone  mill  of  same  length  and  width,  four  stories  high ;  a  two-^tory 
building,  eighty  by  forty  feet,  with  a  wing,  forty-five  by  thifty  fkt, 
and  a  long  wooden  building,  one  hundred  and  tweniy-ire  feet  bv 
twenty-five  feet.  The  brick  mill  was  built  in  1824;  the  cnctra  of  the 
stone  mill  dates  bacR  to  a  period  considerably  more  raaola. 

In  these  mills,  Mr.  Stafford  runs  ten  thousand  spindle^  ckmts  vmv 
hundred  and  fifty  hands,  and  produces,  weekly,  five  thoasHM  o^hbess  :l 
spools,  both  white  and  in  colors.  This  Thread,  for 
strength,  is  not  surpassed  by  any  made  in  thla 
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MANUFACTURES  OF   HARTFORD. 

The  following  are  the  Statistics  of  Hartford  County,  including 
Hartford  City,  New  Britain,  etc.,  for  the  year  ending  Jane  Ist,  1860, 
prepared  for  this  Work  at  the  Census  Office. 


No.  of 
Establish- 
Manufactures.  meats. 

Agricultural  implements 11 

Axes  and  edge  tools 3 

Bells 1 

Bolts,  nuts,  and  washen 6 

Book-binding  and  blank  books  2..... 

Boots  and  shoes 10 

Boxes,  paper 3 

Brass  founding 1 

Brick  and  drain-tile 10 

Brushes 1 

Buttons 2 

Cabinet  furniture 6 

Carpets 1 

Carriages 21..... 

"  children's 2 

Carriage  hardware 3..... 

Carriage  trimmings. 3 

Cartridges 2 

Cigars  and  tobacco 23 

Cigar  boxes 4 

Clocks 10 

Clothing  7 

Coffee  and  sp\ceA  (ground) 3 

Copper  smithing l....< 

Cordage 1  .... 

Cotton  goods 13.... 

Fertilizers 1... 

Firearms. 2 

Flour  and  meal 18 

Oas 2 

Ooltleaf. 1 

Gunpowder 3 

Hardware  20 

Hooks  and  eyes. 2.... 

Hoop  skins 2 

Hosiery  9 

Hftmes. 1 

Iron  founding 2...., 

Iron  railing 1.... 

Jewelry 3 

Leather 7...., 

Leather  belting  and  hose 3 

Liquors,  malt 4 

"        distlUed 7.... 

Lithography 2 

Looking  glass  k  picture  fhimes       1 


Raw 

Male 

Female 

Value  «r 

CapitaL 

material. 

hands. 

hands. 

prpdoct 

$45,300 

•19,700 

76 

X  •••••• 

•6WU 

306,000 

212,466 

370 

468^000 

4,800 

2,768 

6 

7,000 

134,000 

111,410 

.      225. — 

10 

SflO^flOO 

14,600 

8,305 

19 

28...... 

61,000 

37,500 

130,932 

368 

40 

373.076 

3,900 

6  089 , 

10 

SM-««««« 

20,300 

25,000 

6,600 

16 

•••••« 

»fif» 

21,.'>00 

7,482 

•          07....M 

85,810 

6,000 

6,000 

10 

s. 

22.000 

8,200  ...., 

4,605 

29 

19 

34,500 

69,250 

35,885 

72 

2 

111,000 

600.000 

455,000 

.      320 

276 

666.000 

89,8.50 

77,850 

.      214 

3 

906,000 

3,500 

4,600 

•                  <f«**««e 

1 

8.000 

19,000 

12,360 

67 

34,410 

40,000 , 

24.087  .... 

62 

16 

78,000 

cf|\'vU    ••••< 

6,160 

3 

12 

13,406 

243,300 

202,350 

296 

.    85 

473.850 

13,000 

13,200  .... 

10 

......  ^       22,000 

86,600 

106,626 

.      239 

13 

299.000 

110,600 

228,000 

.      208 

695 

439.000 

43,000 

83,680 

9 

S 

103.800 

2,000 

6,a56 

la                   ^••••A* 

9,000 

10,000 

6,975 

6 

11,876 

333,000 

213,091 

.      316 

284 

484,078 

6,000 

1,150.... 

4 

S.60O 

1,750,000 , 

91,999.... 

660....M 

19 

A.O.'M.OOO 

157,700 

624,965 

48 

662,972 

230.000 

33,828 

21 

94.054 

10,000 

60,000  .... 

19 

S 

80,000 

779,600 

473,300 

.      166 

991,600 

750,900 

642.292 

.    1055 

74 

1,368.264 

62,000 

•                    «3«f«Si7V**«« 

■  •                Xm*»m**m 

46 

&\000 

83,000 

108.900 

65 

276 

212,000 

757,000 

.34:i633 

.      303 

4KRr»«*a    • 

907,850 

12,000 

6,000 

86 

86.000 

20,000 , 

12,250 

>•                  X2l««»a*« 

4 

89,230 

4,000 

6,672... 

8 

11,249 

78,000 

69,242...., 

40 

104,000 

63.200 

62,930 

26 

92,950 

141,000 

22.%900 

67 

855,000 

46,000 

39,845 

13 

70,410 

65,700 

63,750.... 

..       30 

107,800 

9,.'iOO 

6.160 

17 

6 

17,500 

6,000 

15,000 

.        10..'.... 

36.000 
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No.  of 
EstabUiib- 
Manufkctares.  menu. 

Lumber,  plaoed »       2 

••  Mwed «      14 

Machinery,  steam-englaoB,  ete.      7 

Marble  work 5 

Holodeons 1 

Paper 21 

Putterj  ware 8 

Printing  and  publishing 11 

Ralee,  bevel*,  and  planes 8 

Saddlery  and  harness 7 

Saddlery  hardware 3 

Safety  fuse 3 

Sash,  (loom  and  blinds 4 

Saws 2 

Shirts,  collars,  etc 5 

Silk,  sewing 2 

Silver-plated  &  britannia  ware       4 

Soap  and  candles  8....^ 

Spokes,  habs  and  wheels 4 

Steam  and  gas  fittings 1 

Stereotyping... 1 

Stone  quarrying 1.... . 

Tinware I 

Tinners*  tools  and  machines.^        8 

Toys 1 

Upholstering 8 

Whip  lashes 1 

White  lead 1 

Willow  ware 1 

Woolen  goods 8 

Totkl,  including  miscellane- 
ous manufactures  not  above 

specified 40S 


Baw 

Male 

Female 

Value  of 

Capital. 

inateriaL 

hands. 

hands. 

product. 

40,000 

79,000 

26 

95,000 

43,700 

41,710 

85  ...M 

87,090 

265,200 

135,005 

807 

368,485 

55,500 

28,000 

112 

94,000 

5,000 

2,610 

7 

10,000 

1,134,500 

898,855 

881.:.... 

802 

1,316,.320 

10,800 

1,700 

12 

14,700 

156,600 

184,843 

249 

97 

422,488 

76,000 

23,603 

123 

4 

96,400 

68,650 

256,062 

246 

112 

397,760 

80,000 

60,100 

115 

35  

140,000 

40.000 

47,2« 

14 

18 

70.940 

42,800 

38.766 

50 

69,600 

21,000 

10,470 

12 

26,500 

61,000 

72,675 

13 

258 

136,900 

620,000 

838,683 

104 

512 

671,000 

285,000 

200,230 

235 

63 

518,000 

66,800 

87,318 

29 

5 

159,325 

5,000 

5,670 

19 

14,838 

10,000 

2,250 

20 

14,000 

5,000 

500 

6 

4,000 

1,350 

500....» 

13 

5,00< 

23,300 

20,707 

39 

4 

50,500 

85,000 

29,055 

108 

105,535 

12,000 

8,000 

25 

25 

42.000 

41,000 

131,200 

35 

19 

200,000 

5,000 

8,000 

5 

20 

7,800 

20,000 

48,000 

12 

^••*  ••• 

60,000 

10,000 

2,125 

30 

10 

20,000 

376,600 

403,692 

249 

148 

657,060 

$11,171,200         $8,157,227         8,*^         8,917       $16,827,016 


The  city  of  Hartford  cootains  several  noteworthy  manufactories,  and 
a  few  that  are  really  remarkable.  It  also  contains  one  whose  products 
are  known  not  only  in  both  America,  in  England,  and  the  continent  of 
Europe,  but  in  the  Indies,  in  Egypt,  in  Australia,  and  by  the  far  Asiatic 
tribes.     We  need  hardly  say  that  the  one  alluded  to  is 


Colt's  Patent  Fire-arms  Manufacturing  Company. 


A  gentleman  intimately  conversant  with  the  history  of  the  founder 
of  this  establishment,  and  formerly  a  member  of  Congress  from  Con- 
necticut, has  asserted  that  Samuel  Colt,  at  the  age  of  fifteen,  while 
upon  a  voyage  which  he  made  as  a  runaway  sailor  boy  to  Calcutta, 
first  conceived  and  wrought  out  "with  a  chisel  on  a  spun-yarn,  with  a 
common  jack  knife  and  a  little  iron  rod,  the  rude  model  in  a  piece  of 
white  pine,  of  that  firearm,  which  now,  from  the  shores  of  the  Pacific 
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to  the  Japan  seas,  over  the  whole  civilized  world  itself,  reports  the  tri- 
umph of  his  skill  and  biases  his  fame."  This  early  model  is  still  carefoUj 
preserved  in  the  collection  of  Col.  Colt's  cnriosities,  and  is  certainlj  a 
remarkable  exemplification  at  what  an  early  age  inventive  genius  some- 
times manifests  itself.  His  original  conception,  however,  was  verj  dif- 
ferent from  the  latest  "  Colt's  Improved."  It  was  the  combination  of  a 
number  of  long  barrels  to  rotate  upon  a  spindle  by  the  act  of  cocking 
the  lock,  in  the  same  manner  that  they  have  since  been  made  by  others, 
and  it  was  not  until  he  perceived  the  objections  to  which  they  are  liable, 
arising  from  weight  and  bulk,  that  in  his  study  to  obviate  them,  the  idea 
of  a  single  bai^el  and  a  chambered  breech  suggested  itself  to  him.  In 
order  to  obtain  the  necessary  means  to  prosecute  his  experiments  and 
manufacture  specimen  arms,  he  traveled  the  United  States  and  the 
Canadas  as  a  public  lecturer  on  chemistry,  and  though  onlya  youth  of 
not  more  than  seventeen  or  eighteen  years  of  age,  he  administered,  it  is 
said,  more  laughing  gas  to  more  men,  women,  and  children,  than  any 
other  lecturer  since  chemistry  was  first  known  as  a  science.  In  1885, 
^when  not  fnore  than  twenty-one,  he  received  from  the  United  States 
Government  his  first  Patent  for  a  Repeating  or  Revolving  Firearm.  In 
the  following  year  he  succeeded  in  engendering  sufficient  confidence  in 
the  minds  of  a  few  capitalists  to  procure  the  establishment  at  Paterson, 
New  Jersey,  of  a  company  with  a  capital  of  three  hundred  thousand 
dollars,  for  the  manufacture  of  the  weapon  which  he  had  invented.  This 
Company  continued  in  existence  until  1842,  when  they  were  forced  to 
discontinue  operations,  after  expending  the  original  capital  without 
beneficial  results,  except  those  gained  in  further  simplifying  the  mechan- 
ism of  the  arms  and  perfecting  the  machinery  required  for  their  manu- 
facture. From  the  failure  of  the  Paterson  Company  until  1847,  none 
of  these  arms  were  made,  and  it  was  not  until  after  the  commencement 
of  the  war  with  Mexico,  when.  Gen.  Taylor,  who  had  witnessed  their 
utility  in  the  Florida  campaign,  sent  Captain  Walker  of  the  Texan  Rangers 
to  procure  from  Col.  Colt  a  supply  of  revolvers,  that  an  opportunity 
presented  itself  to  retrieve  the  embarrassments  into  which  he  had  been 
involved.  He  at  once  contracted  to  furnish  the  Government  one  thousand 
arms  for  $24,000.  As  a  temporary  arrangement  he  hired  an  armory  at 
Whitneyville,  Connecticut,  where  he  completed  his  first  contract,  and 
shortly  afterward  established  the  nucleus  of  his  own  manufactory  at  his 
native  place,  Hartford.  One  order  rapidly  followed  another,  and  the 
business  increased  so  that  constant  additions  of  room,  machinery,  and 
workmen,  were  required.  From  that  time  to  the  present  the  busineat 
has  been  a  constant  success,  and  has  resulted  in  the  erection  of  the  most 
perfect  establishment  for  the  manufacture  of  Firearms  in  this  or  any  other 
continent 
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Oolt's  New  Armory  is  located  on  the  west  side  of  the  Connecticnt 
Riyer,  aboat  one  hundred  jards  south  of  the  month  of  Little  River,  im- 
mediately inside  of  a  dyke  which  Col.  Colt  erected  to  exclude  the  over- 
flow of  the  Connecticut  River.  This  embankment  is  about  two  miles 
long,  averaging  over  one  hundred  feet  wide  at  the  base,  and  from  forty 
to  sixty  feet  in  width  at  the  top,  and  from  ten  to  thirty  feet  in  height. 
It  is  built  in  the  most  substantial  manner,  the  sides  being  covered  with 
osier  both  for  protection  and  ornament.  The  buildings  are  of  Portland 
freestone  and  brick,  and  consist  of  four  parallels,  four  stories  high,  each 
five  hundred  feet  long,  two  of  them  sixty  feet  and  three  fifty  feet  wide, 
connected  by  a  fifth  at  right  angles.^  There  are  also  two  others  of  one 
story  in  height,  five  hundred  feet  long  and  fiffcy  feet  wide.  The  floors 
if  extended  in  one  line,  would  be  a  mile  long  by  fifty-five  feet  wide,  and 
contain  an  area  of  six  and  a  half  acres.  Running  through  the  centre 
of  the  main  buildings  is  a  row  of  cast  iron  columns,  sixty  in  number,  to 
which  is  attached  the  shafting,  which  is  fifteen  inches  in  diameter,  and 
arranged  as  a  continuous  pulley  for  driving  the  machines  as  close  to- 
gether as  possible,  only  allowing  sufficient  space  to  get  around  and  work 
them.  The  motive  power  is  supplied  by  five  different  engines,  having  an 
aggregate  of  nine  hundred  horse  power.  One  of  them  was  built  in 
Providence,  Rhode  Island  —  the  others  by  Woodruff  &  Beach  of 
Hartford. 

Within  these  buildings  there  are  fifteen  hundred  separate  machines, 
the  majority  of  which  were  both  invented  and  constructed  on  the  pre- 
mises. Every  part  of  a  Pistol  or  Rifle  is  made  by  machinery,  and  being 
made  to  a  guage,  is  an  exact  counterpart  of  every  other  piece  for  the 
same  purpose.  Even  all  the  various  parts  of  the  lock  are  made  by 
machinery,  each  having  its  relative  initial  point  to  work  from,  and  on  the 
correctness  of  which  the  perfection  depends.  Taking  the  lock  frame  for 
instance,  they  commence  by  fixing  the  centre,  and  drilling  and  tapping 
the  base  for  receiving  the  arbor  or  breech-pin,  which  has  been  previously 
prepared — ^the  helical  ground  cut  in  it  and  the  lower  end  screwed — once 
grasped  is  firmly  fixed  in  its  position,  furnishing  a  definite  point  from 
which  all  the  operations  are  performed  and  to  which  all  the  other  parts 
bear  relation.  The  facing  and  hollowing  of  the  recoil  shield  and  frame, 
the  cutting  and  sinking  the  central  recesses,  the  cutting  out  all  the 
grooves  and  orifices,  planing  the  several  flat  surfaces  and  shaping  the 


(I)  We  regret  to  learn  that  while  these  pages  are  passing  through  the  press,  a  large 
portion  of  this  magnifloent  strnoture  was  destroyed  hy  fire;  hut  as  it  is  the  intention  of 
the  Corppany  to  ereet  others  in  their  place  of  the  same  kind,  the  deioription  wiU  stand  for 
the  past  and  the  fntore,  if  not  for  the  immediate  presents 
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carved  parts,  prepare  the  frames  for  being  fntrodaced  between  hard  steel 
clamps,  through  which  all  the  holes  are  drilled,  bored,  and  tapped,  for 
the  varioas  screws;  so  that,  after  passing  through  thirty-three  dis- 
tinct operations,  and  the  little  hand  finishing  required  in  remoTing  the 
burr  from  the  edges,  the  lock-frame  is  ready  for  the  inspector.  The  ro- 
tating chambered  cylinder  is  turned  out  of  cast-steel  bars,  manafactnred 
expressly  for  the  purpose.  The  machines,  after  getting  them  the  desired 
length,  drill  centre  holes,  square  up  ends,  turn  for  ratchet,  tnrn  exterior, 
smooth  and  polish,  engrave,  bore  chambers,  drill  partitions,  tap  for  nip- 
ples, cut  pins  for  hammer-rest  and  ratchet,  and  screw  in  nipples.  In  all 
there  are  thirty-six  separate  operations  before  the  cylinder  is  ready  to 
follow  the  lock-frame  to  the  inspector.  In  the  same  manner  the  barrel, 
forged  solidly  from  a  bar  of  cast  steel,  is  bored  and  completed  to  caliber, 
and  is  then  submitted  to  the  various  operations  of  planing,  grooving 
the  lower  projection  beneath  the  barrel,  with  which  the  base  pin  is  ulti- 
mately connected,  tapped,  and  then  rifled.  The  barrel  goes  throngh 
forty-five  separate  operations  on  the  m^achines.  The  other  parts  are 
subject  to  abont  the  following  number :  lever,  twenty-seven ;  rammer 
nineteen;  hammer,  twenty-eight;  hand,  twenty;  trigger,  twenty-one; 
bolt,  twenty-one;  key,  eighteen;  lear  spring,  twelve;  fourteen  screws, 
seven  each,  ninety-eight;  six  cones,  eight  each,  forty-eight;  guard, 
eighteen  ;  handle-strap,  five ;  stock,  five. 

Besides  the  exactness  and  uniformity  which  are  arrived  at  by  the 
adaptation  of  machinery,  there  is  additional  security  in  the  minnteness 
of  inspection  to  which  each  weapon  is  subjected.  As  soon  as  completed 
and  before  being  polished,  the  different  parts  are  carried  to  the  Inspect- 
ing or  Assembling  Department,  and  there  undergo  a  rigid  examination. 
The  tools  to  inspect  a  cylinder,  for  example,  are  fifteen  in  number,  each 
of  which  must  gauge  to  a  hair  so  great  is  the  nicety  observed,  and  on 
finishing  his  examination  the  inspector  punches  his  initial  letter  on  the 
piece  inspected,  thus  pledging  his  reputation  on  its  quality.  Again, 
after  the  different  parts  have  been  finished,  they  are  once  more  carried  to 
tlie  assembling  room,  and  each  chamber  is  loaded  with  the  largest  charge 
|>M9ibIe  and  practically  tested  by  firing ;  after  which  they  are  wiped  ont 
hy  the  prover  and  returned  to  the  Inspection  Department.  The  in- 
ispertors  again  take  them  apart,  thoroughly  oil  and  clean  them,  when 
they  «TC>  for  the  last  time  put  together  and  placed  in  a  rack  for  the  final 
hMnvktmn.  The  orders  from  the  principals  being  perfection — the  slight- 
Mi  KtaOMil^  m  small  scratch  in  the  bluing  or  varnish,  is  sufficient  to  pre- 
vfan  tli»  «ni  passing  this  final  inspection.  But  if  passed,  it  is  returned 
,.•  tif  ^9tim  FOOM  and  papered,  and  then  transferred  to  the  wareroom, 
^Di  "»  MV  rmij  for  the  market. 
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Previous  to  the  erection  of  his  new  armorj,  Colonel  Colt  organized 
under  a  special  law  of  the  state,  the  association  styled  *'  Colt's  Pc^tent 
Fire-Arms  Manufacturing  Company,"  with  a  capital  of  $1,250,000,  the 
whole  of  which  is  invested  in  the  buildings,  tools,  machinery,  and  raw 
materials.  The  stockholders  were  few,  he  himself  being  largely  the 
principal,  and  the  others  the  heads  of  the  various  departments  of  the 
business.  Since  his  decease  the  position  of  President  has  been  filled  by 
Elisha  E.  Root,  one  of  the  most  accomplished  mechanics  of  the  age, 
to  whom  we  elsewhere  alluded  as  the  inventor  of  some  of  the  most 
important  machines  now  in  use  in  the  manufactory.  He  invented  the 
"Drops,''  as  they  are  called,  for  forging — great  hammers  raised  by 
screws  on  racks  and  dropped  by  a  treadle — the  face  of  the  hammer, 
steel  die  and  anvil,  together  forming  a  matrix  to  shape  the  red  hot  steel 
at  a  single  blow.  He  also  improved  the  self-operating  rifling  machines 
and  invented  the  compound  machines  which  perform  many  operations 
without  change  of  cutters.  The  cam  pump  attached  to  the  engine  which 
raises  the  water  of  the  Connecticut  to  a  reservoir  on  a  hill  and  supplying 
the  factory  village,  is  another  emanation  of  his  genius,  and  is  said  to 
perform  its  work  better  than  the  Cornish  pump  as  the  stream  flows  con- 
tinuous and  steady.  The  other  oflBcers  are  R.  W.  H.  Jarvis,  Vice 
President ;  Thomas  J.  Fales,  Secretary ;  Hugh  Harrison,  Treasurer ; 
Horace  Lord,  Superintendent — all  of  them  men  of  large  experience  in 
their  respective  departments. 

The  Company  at  the  present  time  are  turning  out  about  250  rifled 
muskets  and  the  same  number  of  revolving  pistols,  besides  a  considerable 
number  of  revolving  rifles  and  shot  guns.  They  make  forty-four  diff'erent 
styles  of  pistols,  six  difilerent  patterns,  eleven  different  lengths,  and 
twenty-seven  different  finishes.  Of  rifles  they  make  three  different  cali- 
bres and  five  different  lengths.  The  weight  of  the  arms  for  which  the 
demand  is  largest,  and  which  are  constantly  in  course  of  construction, 
are  as  follows : 

Poandf.       OnncM.  . 

The  military  rifle,  barrel  36  inches,  fitted  with  im- 
proved bayonet 11 8 

Sporting  rifle,  barrel  from  18  to  30  inches,  average..     9 

The  army  or  holster  pistol 4 4 

The  navyor  belt  pistol 2 6 

The  pocket  pistol,  barrel  6  inches 1 12 

The  pocket  pistol,  barrel  5  inches 1 10 

The  pocket  pistol,  barrel  4  inches 1 8 

The  barrels  of  all  these  pistols  and  rifles,  with  the  exception  of  the 


412  1CANUFACTURI8  OF   HARTFORD. 

rifled  mnskets,  are  of  steel,  for  which  the  Company  pay  about  $30,000 
per  jnoDth. 

Besides  Arms  they  also  maoafactore  Bullet  Moulds,  Powder  Flasks, 
and  other  accoutrements ;  and  they  have  a  separate  factory  for  the  pro- 
duction of  Metallic  Foil  Cartridges,  a  contriyance  invented  by  CoL  Colt, 
that  always  insures  "  dry  powder"  to  the  possessor.  They  employ  about 
1500  persons,  to  whom  they  pay  monthly  over  $80,000,  or  nearly  a 
million  of  dollars  a  year.  Almost  the  entire  manual  labor  of  the  estab- 
lishment is  performed  by  contract  The  contractors  are  furnished  room, 
power,  material,  heat,  light — awhile  they  furnish  muscle  and  skill — them- 
seWes  and  subordinates  being  alt  subject  to  the  immediate  goyemment, 
as  prescribed  by  the  code  of  rules  laid  down  by  the  Company.  They 
number  several  hundred — some  particular  manufacturers  requiring  only 
their  individual  exertions,  while  others  employ  from  one  to  forty  assist- 
ants. Many  of  them  are  men  of  more  than  ordinary  ability,  some  have 
been  connected  with  the  concern  since  it  was  first  established,  and  have 
rendered  themselves  pecuniarily  comfortable  by  their  exertions. 

On  the  10th  of  January,  1862,  the  founder  of  this  vast  establishment 
passed  from  the  scene  of  his  labors,  at  the  early  age  of  forty-seven,  his 
decease  being  hastened,  it  is  supposed,  by  mental  anxiety  and  over-ex- 
ertion. He  died  at  a  time  when  the  country  most  needed  his  talents 
and  experience  in  the  construction  of  weapons  for  warfare.  He  died  in 
the  midst  of  unfinished  projects,  which  would  have  made  his  native  city 
the  principal  centre  in  the  United  States  of  the  manufacture  of  ord- 
nance, having  designed  to  build  foundries,  forges,  and  workshops,  to  pro- 
duce every  thing  necessary  to  equip  an  army,  or  navy,  or  fortress.  He 
lived  long  enough,  however,  to  add  three  millions  of  dollars  to  the  taxa- 
ble property  of  Hartford  ;  to  redeem  from  annual  or  semi-annual  over- 
flow by  the  Connecticut  River,  250  acres  of  land  within  the  city  limits ; 
to  build  two  complete  villages,  now  inhabited  by  several  hundred  fami- 
lies, having  their  Gas  Works,  Public  Hall,  Stores,  Society  for  Mutual 
Relief  in  case  of  sickness,  Military  and  Quadrille  Bands,  and  to  enrol 
his  name  among  the  foremost  in  the  list  of  America's  most  famous  in- 
ventors.^ 

(I)  It  was  not  only  in  the  department  of  arms  that  Ool.  Colt's  mechanical  genius  dis> 
pli^ed  itaelf.  He  also  invented  an  apparatus  for  blowing  up  vessels  and  for  coast  and 
harWr  defence  which,  in  his  own  hands,  was  signally  successful,  and  for* a  time  experi- 
uitnted  upon  under  the  patronage  and  at  the  expense  of  the  American  Qeneral  Qovern> 
AeBl.     It  was  while  engaged  upon  this  submarine  battery,  and  as  auxiliary  to  it.  Col.  Colt 

lo  hla  great  additional  fame  as  a  man  of  rare  inventive  genius — constructed  theySrsf  tuh^ 

wkorine  t^Ugrikpkie  inmlat^d  wire  which  was  ever  put  under  water — and  which  he  operated 
with  perfect  sucoast, first  at  NewTork—from  the  city  to  Coney  Island,  and  to  Fire  Island 
i^om  tk«  Marohanl*s  Exchange  Reading-Room,  erossing  several  streams  of  wfttw,  dow« 
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Sharps*  Bifle  Mann&ctQring  Company. 

On  September  12th,  1848/ Mr.  Christian  Sharps,  a  native  of  New 
Jersey,  then  residing  in  Cincinnati,  received  a  patent  for  un  improved 
Breech  Loading  Gnn,  claiming  as  his  invention,  ''the  combination  of  the. 
sliding  breech  with  the  barrel,  the  breech  supporter  and  the  stock,  in 
such  a  manner  as  that  when  the  sliding  breech  is  forced  down,  the  breech 
bore  will  be  so  exposed  as  to  enable  it  to  receive  a  cartridge  on  a  line 
with  the  bore,  and  when  the  sliding  breech  is  forced  up,  it  will  shear  off 
the  rear  end  of  the  cartridge,  so  as  to  expose  the  powder  to  the  fire  com- 
nmnicatiqn,  and  will  finally  and  securely  close  the  breech  bore."  He 
also  claimed  as  his  invention  the  combination  of  the  cap-nipple  with  the 
sliding  breech.  This  is  the  first  account  of  what  we  believe  was  the 
first  perfectly  successful  Breech  Loading  Rifle.  The  importance  of  the 
invention  is  attested  by  the  fact,  that  for  morelbhan  a  hundred  years  the 
ablest  writers  on  gunnery  have  asserted  that  the  breech,  and  not  the 
muzzle,  is  the  proper  place  in  which  to  deposit  the  charge ;  and  ever 
since  the  origin  of  Firearms,  the  attention  of  ingenious  men  has  been 
directed  to  accomplishing  the  object.  Robins,  whose  work  was  pub- 
lished in  the  first  half  of  the  last  century,  and  which  is  acknowledged  as 
a  standard,  refers  to  the  Breech  Loading  Rifles  of  his  day,  and  says, 
*'  Somewhat  of  this  kind,  though  not  in  the  manner  now  practised,  would 
be  of  all  others  the  most  perfect  method  for  the  construction  of  these 
sort  of  barrels."  Experience  has  confirmed  the  correctness  of  the 
opinion  of  this  ancient  experimentalist,  and  established  the  fact  that 
success  in  warfare  depends  more  on  the  character  and  efficiency  of  the 
weapons  used  than  upon  the  number  or  courage  of  the  combatants. 

In  one  of  the  Mexican  revolutions  in  1858,  Colonel  Suasue,  at  the 
head  of  1,000  men,  armed  with  Sharps'  Carbines,  attacked  Governor 
Manero^  who  was  in  command  of  the  Government  forces,  and  achieved  a 
most  signal  victory  at  San  Louis,  Mexico,  killing  upwards  of  600  men, 
taking  the  city  and  making  prisoners  of  Governor  Manero  and  three  of 
his  colonels,  with  a  slight  loss.  In  the  same  year,  on  our  western  fron- 
tier, Colonel  Wright's  command,  armed  principally  with  Breech  Loading 
Carbines,  utterly  routed,  without  the  loss  of  a  man,  a  large  band  of 
Indians  who  had  previously  defeated  Colonel  Steptoe's  forces,  who  were 

to  the  month  of  the  harbor — and  afterward  operated  with  it  in  the  offing  at  Boston.  Hia 
sub-marine  cable  differed  only  from  the  Atlantic  cable  recently  lost,  in  this  respect,  that 
in  the  latter  gutta  peroha  was  used  as  an  insulator,  and  in  the  former,  gutta  percha  being 
then  unknown,  a  combination  of  cotton  yarn  with  asphaltum  and  beeswax  was  used  around 
the  wires,  enyeloped  in  a  metallic  pipe  as  insulator. 
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Armed  with  the  old  mnskets  and  carbines.  In  the  present  Rebellion  the 
efficiency  of  weapons  loading  at  the  breech  has  been  so  signally  demon- 
strated  as  to  leave  no  room  for  doubt.  At  Springfield,  Mo.,  the  "  Fre- 
mont Body  Guard/'  of  250  men,  armed  with  Colt's  Revolvers  and  Re- 
peating Ri(le«,  firing  eighteen  shots  to  the  man,  routed  1500  rebels,  though 
the  latter  were  acting  on  the  defensive  and  chose  their  ground,  while  the 
former  were  crowded  into  a  narrow  lane  between  timber,  and  subjected 
to  the  cross-fire  of  the  enemy.  At  Yorktown,  a  single  man  with  a 
Breech  Loading  Rifle,  kept  a  100  pounder  gun  silent  for  days.  At 
Fredericksburg,  a  single  company,  only  partially  full,  silenced  an  entire 
rebel  battery  across  the  river,  six  hundred  yards  distant.  At  Pine  Bluff, 
in  Arkansas,  550  men,  armed  with  Sharps'  Rifles,  defeated  and  actually 
drove  away  four  thousand  under  Marroaduke,  though  the  latter  had  the 
advantage  of  being  provided  with  artillery.  The  preservation  of  Gen. 
McClellan's  army  in  his  seven  days  retreat,  is  said  to  have  been  dne 
mainly  to  a  Connecticut  tegiment,  armed  with  these  Rifles,  coming  for- 
ward on  a  critical  occasion ;  and  the  wonderful  victory  at  Mission  Ridge 
near  Chattanooga,  to  the  fact  that  a  portion  of  the  Federal  forces  en- 
gaged, were  armed  with  Spencer's  Breech  Loading  and  Repeating  Rifles : 
''Who,"  said  a  prisoner,  ''could  withstand  men  that  kept  shooting  and 
never  loaded  ?"  Such  is  the  brief  outline  of  the  record  that  has  been 
made  in  actual  service  by  Guns  loading  at  the  breech. 

In  view  of  these  facts  it  would  be  singular  indeed  if  eminent  military 
men,  sincerely  desirous  of  promoting  the  nation's  welfare,  had  not  ex- 
pressed opinions  in  their  favor  and  recommended  tlieir  adoption.  Major- 
General  Rosecrans  has  stated  (November  13,  1863)  that  he  had  no 
doubt  that  could  such  arms  of  proper  construction  be  substituted  at  once 
for  those  now  in  use,  it  would  add  not  less  than  fifty  per  cent,  to  the 
force  or  power  of  the  troops  now  in  the  field,  or,  "  in  other  words,  we 
should  augment  our  army  one-half  by  changing  the  weapons."  The 
Government,  he  informs  us,  has  already  become  convinced  that  bpeech- 
loading,  revolving-chambered  or  single-charged  arms  should  be  used  for 
Cavalry  and  other  mounted  troops, — and  adds,  "  it  should,  and  in  my 
opinion  will,  ultimately  adopt  them  for  infantry."  It  is  certainly  most 
unfortunate  for  the  present  executive  officers  of  the  government  that  the 
resources  of  the  establishments  engaged  in  making  these  arms  are  not 
more  than  sufficient  to  supply  the  Cavalry  troops,  for  it  cannot  be  sup- 
posed that  the  Administration  could  be  guilty  of  forcibly  conscriptinp: 
men  if  it  were  in  their  power  to  augment  the  army  "  one-half  by 
changing  the  weapons." 

The  history  of  the  Sharps'  Rifle  Manufacturing  Company  is  briefly  as 
follows  :   It  was  incorporated  in  1851,  with  a  capital  of  $100,000.     Mr. 
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John  C.  Palmsr,  of  Connecticnt,  was  elected  the  first  President  of  the 
Company,  and  has  ocenpied  the  same  position  in  relation  to  it  ever  since, 
discharging  the  duties  with  marked  ability.  Mr.  R.  S.  Lawrence,  of  the 
firm  of  Robbins  &  Lawrence,  manufacturers  of  firearms  at  Windsor,  Vt., 
was  invited,  soon  after  its  incorporation,  to  take  charge  of  the  me- 
chanical department  as  Master  Armorer — and  most  of  the  improvements 
that  have  been  made  in  the  establishment  are  the  result  of  his  experi- 
ence and  practical  skill.  The  buildings  originally  erected  were  small  in 
comparison  with  their  present  extent.  The  main  Armory  was  about  160 
feet  in  length  by  60  feet  wide,  two  stories  high,  with  an  L  containing 
the  Forge  Shop,  etc.  Recently  new  buildings  have  been  erected,  and 
will  soon  be  filled  with  machinery  and  workmen,  which  will  more  than 
double  the  present  resources  of  the  works.  The  main  building  is  215 
feet  long  by  45  wide,  and  four  stories  high  including  the  basement.  The 
Assembling  Room  occupies  the  entire  first  story,  without  a  partition, 
and  is  a  most  imposing  and  spacious  hall,  as  may  be  imagined  from  the 
length  and  width  of  the  building  which  has  been  already  stated.  In 
the  basement  is  an  engine  of  250-horse  power,  made  by  the  Corliss  Steam- 
Engine  Company  of  Providence.  It  is  a  horizontal  single-cylinder  of 
26  inches  in  diameter,  having  a  driving-wheel  of  20  feet  in  diameter,  and 
is  intended  to  propel  the  machinery  of  the  whole  establishment.  It  will 
be  run  as  a  low-pressure  engine  in  summer,  and  high-pressure  in  winter, 
the  exhaust  steam  in  cold  weather  being  used  to  heat  the  buildings. 

The  processes  and  tools  employed  in  the  manufacture  of  a  Sharps' 
Rifie  are  not  essentially  different  from  those  in  use  in  other  Armories. 
The  Barrels  are  cut  from  round  steel  bars,  large  enough  to  finish  to  the 
required  diameter  at  the  breech,  and  then  tilted,  or  drawn  under  heavy 
trip-hammers,  until  the  required  taper  is  attained.  These  bars  of  steel, 
soon  to  become  barrels,  are  then  bored  by  upright  machines,  then  turned, 
and  finally  rifled.  The  groove  in  a  Sharps'  is  similar  to  that  in  the 
Sprii^field  rifle-musket,  broad  and  shallow.  Nearly  all  the  work  is 
done  by  machinery.  No  part  of  the  rifle  or  its  appendages  is  made  out 
of  the  establishment,  and  many  of  the  tools  and  machinery  in  use  were 
also  made  by  the  Company  under  the  supervision  of  Mr.  Lawrence. 
The  "  drop"  for  finishing  the  formation  of  the  forgings  are  hand-drops, 
operated  by  means  of  hand-belt  and  pulley.  Every  thing  is  formed  by 
dies  of  steel,  so  that  every  piece  of  forging  is  a  counterpart  of  another 
for  the  same  purpose.  The  rifling  machines  are  remarkable  specimens 
of  mechanical  finish  and  accuracy  in  working.  Milling,  forming,  and 
compound  machines  perform  operations  which  seem  to  require  the  ex- 
ercise of  the  most  exact  and  almost  human  intelligence. 

Since  it  was  first  invented,  improvements  have  been  made  upon  the 
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original  Rifle  which  obTiafe  all  the  objections  that  haye  ever  been 
alleged  against  it.  One  of  these  objections  was  the  escape  of  gas  at 
the  time  of  firing.  This  has  been  remedied  bj  inserting  in  the  slide 
which  closes  the  rear  end  of  the  barrel,  a  steel  ring,  attached  to  a  face- 
plate aroand  the  circumference  of  a  concavity  in  the  centre  of  which  the 
vent  enters.  This  ring  is  called  a  "gas  check,'' as  the  action  of  the 
charge  when  fired  forces  it  ont  an  imperceptible  distance  against  the 
rear  end  of  the  bouching  so  as  to  close  the  joint  and  prevent  the  escape 
of  any  portion  of  the  force  of  the  fired  charge.  In  1859  an  improve- 
ment was  made  which  obviates  the  necessity  of  having  a  portion  of  the 
cartridge  exposed,  as  originally  required ;  and  now  in  loading  a  Sharps' 
Rifle  the  cartridge  can  be  forced  into  the  barrel  as  far  as  the  cham* 
ber  will  allow  it  without  hazard  that  the  fire  of  the  primer  will  not 
reach  it. 

The  Sharps'  Rifle,  as  now  constructed,  is  unquestionably  one  of  the 
most  ofl*ective  of  modern  weapons.  The  barrel  is  of  cast-steel,  bored 
from  a  solid  bar,  round,  not  octagon  in  shape,  at  the  breech,  and 
having  a  thread  cut  on  the  exterior,  instead  of  the  interior,  as  all  mnzzle- 
loading  pieces  have,  for  the  reception  of  the  breech-pin.  This  Rifle  has 
no  breech -pin.  The  base  of  the  barrel  screws  into  a  frame  of  iron, 
throui^h  which,  between  the  lock  and  barrel,  is  a  **  slot"  or  mortise  tan- 
ning transversely  to  the  line  of  the  barrel  from  the  upper  to  the  under- 
side of  the  gun.  Fitting  accurately  in  and  sliding  through  this  slot  i* 
a  block  of  steel,  one  side  of  which  comes  squarely  against  the  end  of 
the  barrel,  thus  forming  a  gas-tight  breech-pin.  On  this  sliding  block 
is  the  nipple  on  which  the  hammer  strikes.  The  bottom  end  of  the 
block  is  attached  by  a  pivot  to  the  "  guard  strap"  of  the  trigger,  which, 
being  hinged  at  its  forward  end,  can  be  depressed  by  the  thumb,  thus 
bringing  down  the  sliding  breech  and  exposing  the  rear  end  of  the 
barrel-bore  for  the  reception  of  the  cartridge.  This  is  the  grand  pe- 
cufiarity  of  a  Sharps'  Rifle.  But  it  has  another.  It  requires  no  cap* 
ping,  though  it  has  a  tube  or  nipple  for  the  use  of  caps  if  preferred. 
It  can  be  fired  fifty  times  without  renewing  the  primers.  These  primers 
arc  little  flat  discs  of  copper,  containing,  between  two  thicknesses  of  the 
metal,  the  fulminating  paste.  They  resemble  the  top  of  a  common  per- 
cussion cap  or  minute  copper  wafers.  Back  of  the  nipple,  and  directly 
under  the  hammer,  is  an  aperture  closed  by  a  slide,  that  can  be  moved 
by  the  thumb.  Into  this  aperture,  leading  to  a  magazine,  is  dropped  a 
tube  of  fifty  primers,  each  entirely  detached  from  the  other,  so  that  the 
clanger  of  spontaneous  explosion,  urged  against  the  Maynard  or  tape 
pn'mer,  is  entirely  obviated  under  this  plan.  Caps  may  be«  used,  even 
when  the  magazine  is  charged,  simply  by  shutting  the  slide.     In  firing, 
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a  single  pnmer  is  thrown  nnder  the  hammer  directly  on  to  the  tabe  by 
the  action  of  a  lever  inside  the  lock,  which  moves  simnltaneoasly  with 
the  hammer,  and  never  misses  capping  tlfe  nipple  jnst  in  time,  no  matter 
in  what  position  the  piece  may  be  held  at  the  time  of  firing. 

For  rapidity  of  firing  the  Sharps'  Rifle  is  remarkable  if  not  unrivalled. 
In  the  testing  range  at  the  Works,  the  piece  is  frequently  loaded  and 
fired  twenty-six  times  per  minute.  An  inexperienced  practitioner  finds 
no  difficulty  in  firing  and  loading  from  ten  to  fourteen  shots  per  minute. 
Its  simplicity  of  construction,  freedom  from  accident,  and  facility  of 
cleaning,  as  well  as  its  accuracy  and  rapidity  of  firing,  have  given  it  a 
popularity,  both  as  a  weapon  of  warfare  and  for  purposes  of  sport,  that 
places  it  among  the  most  successful  and  remarkable  of  modern  inven- 
tions. 

About  450  men  are  now  employed  in  these  works,  and  about  30,000 
Kifles  are  produced  annually.  When  the  new  machinery  is  in  full  ope- 
ration it  is  probable  the  production  will  be  doubled. 
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Is  the  corporate  title  of  a  Company  incorporated  in  1853,- and  are  the 
successors  immediately  of  Messrs.  Woodruff  &  Beach,  and  re^nptely  of 
Alpheus  &  Truman  Hanks,  who,  under  the  firm-style  of  A.  &  T.  Hanks, 
established  in  1821,  at  the  same  location,  the  first  Iron  Foundry  in 
Connecticut,  known  as  the  "Hartford  Iron  Foundry." 

The  works  of  the  Company  have  for  several  years  been  among  the 
roost  extensive  in  New  England  for  the  manufacture  of  Engines  and 
heavy  machinery,  and  recently  large  additions  have  been  made  to  the 
foundries,  consisting  of  a  centre  and  two  wings,  230  by  63  feet  inside 
area.  The  centre  will  contain  a  pit  capable  of  holding  the  mold  for  the 
heaviest  castings  ever  founded,  and  two  immense  cranes,  with  a  working 
radius  of  a  circle  forty-three  feet  diameter,  and  a  lifting  capacity  of 
firty  tons  each.  On  the  river  is  a  dock  fifty  feet  long,  sustained  on  piles, 
with  a  shears  the  two  legs  of  which  are  two  single  sticks  each  ninety- 
eight  feet  long.  This  enormous  engine  rests  on  two  piers  of  stone  sunk 
in  the  river  bed  twenty  feet,  and  is  guyed  by  cables  of  wire  rope.  It  is 
for  loading  engines  and  boilers  into  the  ships  which  they  are  afterwards 
to  propel.  It  has  a  capacity  for  moving  masses  of  seventy-five  tons.  To 
tliis  apparatus  runs  a  railroad  from  the  machine  and  boiler  shops,  which 
is  supported  on  piles  driven  through  the  sandy  strata  of  the  earth  to  the 
"hard  pan."  An  addition  has  also  been  made  to  the  boiler  shops  of  a 
brick  structure  125  feet  long  and  60  feet  wide. 
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To  eoamerate  all  the  important  engines  and  machines  that  have  beei 
constructed  at  these  works  would  require  more  space  than  we  can  devote 
to  the  subject  The  celebrated  engines  for  the  Brooklyn,  N.  Y.  water- 
works, which  are  the  admiration  of  mechanics,  were  built  at  this  estab- 
lishment. They  are  constructed  on  a  novel  plan,  without  crank  or  wheel, 
every  motion  being  reciprocating.  The  pumping  apparatus  for  the 
Hartford  Waterworks  was  also  built  here,  and  is  known  as  the  Double- 
Piston  Pump.  It  consists  of  one  cylinder  and  two  pistons,  as  its  name 
indicates,  the  working-rod  of  one  being  hollow  to  admit  the  rod  of  the 
other  working  in  the  same ;  and  these  pistons  are  provided  with  flap- 
valves,  and  are  caused  to  rise  and  fall  by  an  ingenious  combination  and 
arrangement  of  parts,  in  such  order  and  in  such  relation  to  each  other 
as  to  cause  one  of  them  to  be  rising  and  performing  its  function  of 
moving  the  column  of  water  upward  at  all  times ;  so  that,  the  inertia 
once  overcome,  the  column  of  water  is  kept  continually  and  uniformly 
moving  forward  without  cessation,  with  a  small  power  for  keeping  up 
its  velocity  compared  with  that  which  was  originally  required  to  start  it, 
and  which  is  necessary  to  put  the  water  in  motion  at  every  stroke  of 
the  ordinary  pump.     The  advantage  thus  derived  is  obvious. 

This  Company  also  built  the  engines,  200-horse  power,  which  drive 
the  machinery  at  Colt's  Works,  and  many  others  of  great  size  now  io 
successful  operation  in  manufactories  throughout  the  country. 

In  another  and  more  difficult  department  of  mechanics,  Messrs. 
Woodruff  &  Beach  have  attained  even  still  more  eminent  Success,  and 
that  is  in  the  construction  of  Marine  Engines.  The  two  transports 
Dudley  Buck  and  George  G.  Gollins,  which  have  been  employed  by  the 
Qovernmeut  for  over  two  years,  are  propelled  by  engines  built  by  them, 
and  have  never  missed  a  single  trip  for  repairs.  The  engines  of  the 
NipsiCf  a  steam  gunboat,  have  sustained  a  trial  of  ninety  hours  constant 
action  at  the  dock,  and  three  months  at  sea,  without  the  heating  of 
a  journal — a  fact  almost  without  a  parallel.  This  ship  has  one  propeller 
wheel,  which,  with  the  engines,  was  constructed  here.  The  wheel  is 
of  composition  (brass),  11  feet  diameter,  and  of  3,500  pounds  weight, 
in  a  single  casting. 

The  Pequotf  built  at  the  Navy  Yard,  Charlestown,  Mass.,  has  a  pair 
of  engines  built  here,  of  very  peculiar  construction,  on  a  plan  never 
before  attempted.  They  are  reciprocating  engines,  but  the  cylinders, 
instead  of  being  straight,  are  curved,  being  segments  of  a  circle,  or,  ia 
other  words,  bent  tubes.  They  are  thirty  inches  in  diameter.  The 
piston  rod  is  a  complete  circle,  swinging  vertically  on  a  pivot,  passing 
through  a  hub  which  connects  with  the  periphery  by  arms  or  spokes. 
The  motion  of  the  piston  turning  back  and  forth  through  the  arc  of  a 
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circle,  determines  the  rotation  of  a  crank  by  means  of  a  connecting-rod 
leading  without  cross-head  directly  to  the>  piston -rod  itself.  The  steam* 
chest  is  connected  with  the  cylinder,  and  the  valves  are  worked  by 
eccentrics  precisely  as  in  a  common  horizontal  engine.  As  there  are 
neither  slides  nor  crossheads,  much  of  the  friction  is  avoided.  Tlie 
boring  of  these  bent  cylinders  is' the  most  curious  process  in  their  man- 
ufacture, yet  it  is  perfectly  simple,  and  no  more  difficult  than  that  of  the 
straight  cylinder.  Simple  however  as  it  will  appear  to  any  one  who 
witnesses  the  process,  it  is  difficult  to  describe  without  the  aid  of  cuts. 

Besides  the  Nipsic  and  Pequot,  this  Company  built  the  engines  for 
the  XJ.  S.  sloops-of-war  Mohican  and  Kearsarge,  and  the  gunboat  Cayuga. 

Messrs.  Woodruff  &  Beach,  at  the  time  of  our  visit,  were  finishing 
engines  for  the  government  transport  United  States^  of  1,250  tons  bur- 
den, which  was  about  ready  for  launching  at  Gildersleeves'  yard,  Port- 
land, on  the  Connecticut.  The  boiler  for  this  ship  is  cylindrical,  and 
fourteen  feet  diameter,  weighing  about  forty  tons.  They  now  have  con- 
tracts with  the  government  for  the  machinery  for  three  steam  sloops-of- 
war  (propellers),  which  will  be  among  the  most  effective  vessels  afloat 
for  speed  and  weight  of  battery.  The  cylinders  of  these  engines  will  be 
sixty  inches  diameter,  stroke  36  inches,  working  propeller  wheels  of 
composition  IT  feet  in  diameter,  and  weighing  about  12  tons  each. 
The  journals  of  the  shafts  will  be  thirteen  inches  in  diameter  and  forty- 
five  inches  in  longitudinal  bearing.  The  rudders,  also  of  brass,  will  lie 
cast  here.  Some  of  the  iron  castings  for  these  engines  will  weigh  not 
less  than  thirty  tons.  The  amount  of  metal  in  a  mass  of  that  weight 
is  hardly  comprehended  under  the  familiar  terms  of  pounds  and  tons. 
When  one  of  these  masses  is  being  cast,  the  interior  of  the  vast  foundry 
is  an  inferno  of  smoke,  flame,  and  corruscations ;  streams  of  molten  in- 
candescent iron,  in  slow  but  irresistible  flow,  empty  into  the  pit,  which 
is  a  seething,  bubbling  cauldron  of  liquid  metal. 

It  is  evident,  from  what  has  been  said,  that  the  Woodruff  &  Beach 
Iron  Works  have  facilities  for  constructing  the  heaviest  machinery,  and 
have  every  apparatus  that  can  assist  the  human  arm  in  moving  and  work- 
ing immense  weights  and  masses  of  metals.  The  President  of  the  Com- 
pany, Samuel  Woodruff,  has  been  connected  with  the  works  since  1840, 
and  the  Treasurer,  Henry  B.  Beach,  since  1842.  About  450  hands  are 
now  employed  in  the  establishment. 
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P.  Jewell  &  Son's  Belting  Mannfltetonr* 

This  is  said  to  be  the  largest  manafactory  of  Leather  Belting  in  tlie 
world.  We  do  not  voach  for  this,  for  thoagh  oar  facilities  are  aneqnaHed 
for  ascertaining  the  comparative  business  of  leading  mannfactiirers  in  tht 
conntrj,  we  have  no  means  of  knowing  how  large  and  important  the  es- 
tablishments are  in  foreign  conntries.  It  is  sufficient  to  saj  that  the 
Messrs.  Jewell  convert  five  to  six  hundred  hides  into  belts  weekly,  and 
produce  an  average  annual  value  of  from  six  to  eight  hundred  thousand 
dollars. 

The  leather  which  this  firm  use  in  the  manufacture  of  Belts  is. 
made  at  their  own  tanneries,  located  in  Michigan,  and  at  least  a 
year  is  consumed  in  the  various  processes  incident  to  its  production. 
The  hides  are  tanned  whole  instead  of  in  sides,  as  the  ''back  piece*'  is  the 
choicest,  from  which  are  made  the  great  twenty  and  thirty  inch  Belts. 
The  leather  when  received  from  the  tannery  is  placed  in  vats  filled  with 
a  strong  decoction  of  tannin,  and  is  kept  in  perpetual  motion  by  means 
of  wheels  with  floats  like  those  of  a  steamboat.  This  makes  the  leather 
soft  and  pliable.  Taken  from  the  bath  it  is  placed  upon  a  table  and 
curried,  rubbed,  scraped,  and  kneaded,  until  every  portion  is  uniformly 
soft.  An  expert  then  takes  the  hides  and  cuts  them  into  strips,  the 
"  back  piece"  being  always  reserved  for  the  wide  Belts.  This  catting  is 
not  determined  by  the  wish  of  the  proprietors  or  workmen,  but  by  the 
capacity  of  the  hide  as  interpreted  by  an  expert.  Still  wet,  the  strips 
are  placed  in  machines  which  stretch  them  as  far  as  they  can  bear  while 
wet,  which  is  known  by  the  water  being  forced  from  the  substance  to  the 
surface,  consequent  on  the  closing  of  the  cells  from  which  the  gelatine 
has  been  expelled  in  the  tanning  process.  In  drying,  the  leather  becomes 
susceptible  of  still  greater  tension,  and  is  again  subjected  to  the  rack 
until  it  is  certain  that  its  use  as  a  Belt  will  not  stretch  it  further,  which 
would  be  a  gain  in  length  at  the  expense  of  width  and  probably  straight- 
ness.  The  strips,  now  quite  uneven  on  the  edges,  owing  to  the  different 
degrees  of  density  in  their  substance,  are  rolled  to  consolidate  the  fibres, 
and  rubbed  one  way  by  a  machine,  which  by  an  indescribable  system  of 
levers  comes  in  contact  with  the  leather  on  one  stroke,  for  the  purpose 
of  consolidating  the  fibres  and  inclining  them  one  way.  Still  another 
machine  is. used  for  the  same  purpose,  on  which  the  leather  is  fixed  and 
drawn  slowly  under  a  steel  scraper  or  smoother,  which  by  "toggle  joints" 
is  brought  with  immense  pressure  upon  its  surface.  The  leather  is  now 
cut  into  strips  of  different  widths  for  Belts,  which  requires  workmen  of 
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experience,  with  a  cnltQre  of  the  eye  and  a  sensitiTeness  of  tonch  traly 
astonishing. 

The  "  laps"  or  ends  of  the  strips  are  shayed  by  a  simple  machine/ 
cemented  with  a  glne  so  tenacious  that  the  Belt  will  part  anywhere  as 
soon  as  at  the  splice,  then  riveted  and  made  ready  for  the  market  The 
riveting  with  copper  straps  over  the  edges  of  the  'Map"  is  a  patent  owned 
by  the  company,  as  is  also  the  plan  of  making  round  Belts  solid  instead 
of  hollow.  These  round  Belts  are  in  great  demand  for  mowing  machines, 
nearly  nine  miles  having  been  ordered  recently  at  one  time  by  a  single 
manufacturer.  It  is  a  singular  anomaly,  that  the  demand  for  Belting  has 
since  the  war  been  greater  than  ever  before — poshing  the  resources  of 
this  vast  establish meSit  to  its  utmost  capacity. 

Besides  leather  for  Belting  this  firm  manufactures  Lace  Leather.  This 
is  made  from  the  hides  of  East  India  or  Patna -cattle,  which  are  imported 
by  them  direct  from  Calcutta.  They  are  simply  cured  in  salt,  alum,  and 
hot  tallow,  and  do  not  undergo  the  ordinary  process  of  tanning. 

Hartford  has  also  in  the  establishment  of  Smith,  Bourn  &  Co.,  a 
yery  extensive  and,  in  some  respects,  a  remarkable  Saddle  and  Harness 
manufactory.  It  was  founded  by  Normand  Smith,  the  father  of  the 
present  partners  of  that  name,  in  1794,  and  is  probably  the  oldest  es- 
tablished manufactory  of  its  class  in  the  country. 

Within  the  last  fifty  years  great  improvements  have  been  made  in  this, 
as  in  other  branches  of  manufactures,  especially  in  saddles,  and  to  this 
firm  equestrians  are  indebted  for  much  of  their  present  security, 
ease,  and  comfort.  The  American  saddle^  it  is  generally  conceded, 
is  superior  to  the  English,  for  though  the  same  material  (hog  skin) 
is  used  for  the  best  saddles  in  both  countries,  the  American  has 
the  advantage  in  shape  and  comfort  to  the  rider.  In  this  country 
buckskin  is  frequently  used  for  the  seats  and  horns  of  ladies'  Saddles. 
This  firm,  however,  make  Saddles  adapted  to  all  the  principal  markets 
of  the  world,  including  the  English,  Spanish,  Mexican,  California,  and 
Sandwich  Island  Saddles,  the  styles  of  all  which  are  different. 

Within  the  last  half  century  there  has  also  been  a  great  change  in  the 
modes  and  facilities  of  manufacturing.  Presses  and  stamps  now  form 
ornaments,  which,  if  attempted  a  half  century  ago,  were  the  result  of 
painful  and  protracted  manual  labor.  The  sewing  machine  has  in  a 
great  measure  superseded  the  awl  and  "  waxed  end."  This  firm  has  ten 
large  sewing  machines,  constructed  with  special  reference  to  the  resist- 
ance of  material,  which,  as  in  tugs  or  "  braces"  of  solid  leather  seven- 
eighths  of  an  inch  thick,  is  often  considerable. 

No  one,  unless  he  visits  a  manufactory  like  that  of  Smith,  Bourn  A 
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Co.,  can  form  any  conception  how  numeroas  and  yaried  the  articles  an 
that  are  comprised  in  the  term  "horse  furniture. ''  The  range  in  monies  of 
ornamentation  is  almost  as  limitless  as  man's  imagination,  and  the  styles 
are  as  varied  as  his  tastes,  whims,  or  caprices.  This  firm  are  extensiTS 
manufacturers  of  horse  and  mule  collars,  which  are  sold  largely  to  the 
Western  States.  It  is  a  singular  fact  that  since  the  commencement  of 
the  present  rebellion,  the  demand  for  their  manufactures  has  been  greater 
than  ever  before ;  the  Western  and  Northern  States  more  than  supplying 
the  deficiency  of  the  Southern  market.  As  many  as  five  hundred  hands 
have  been  employed  in  this  establishment  at  one  time,  though  the  value 
of  the  average  product  of  this  manufactory  is  about  $200,000  per  year. 

The  firms  of  J.  T.  Smith  &  Co.  in  New  York,  and  Smith  &  Brother 
in  New  Orleans,  are  bianch  establishments  of  this  house. 

Hartford  has  also  one  of  the  most  important  Silk  Manufactories  in 
the  United  States — that  of  the  Cheney  Manufaoturino  Company. 
This  Company  have  for  several  years  made  sewing  silks  that,  as  compe- 
tent judges  assert,  surpass  in  quality  the  best  made  in  Europe.  It  is 
preferred  for  use  on  sewing  machines  on  account  of  its  strength,  uni- 
formity of  twist  and  beauty  of  finish.  Within  a  few  years  this  Company 
have  made  great  progress  in  weaving  silk  goods  by  power  looms,  and 
are  now  making  priqted  as  well  as  plain  dyed  silk  fabrics,  which  give 
assurance  that  the  day  is  not  distant  when  American  Silks  will  rival  in 
every  respect  those  made  in  France.  The  Cheney's  have  a  manufactory 
in  South  Manchester  as  well  as  in  Hartford,  and  employ  a  capital  of 
about  $600,000. 

The  Hartford  Carpet  Company,  though  its  mills  are  at  Thompson- 
ville  and  TarilFville,  villages  in  Hartford  County,  may  without  impro- 
priety, be  noticed  among  the  manufactories  of  the  city.  The  Company 
have  a  capital  of  $1,200,000,  and  have  machinery  and  the  capacity  to 
produce  annually,  1,700,000  yards  of  Ingrain  Carpetings,  500,000  yards 
of  Venetian  Carpetings,  200,000  yards  of  Brussels  Carpetings. 

The  Brussels  Carpets  made  by  this  Company  have  been  pronounced 
by  competent  English  judges  to  be  most  creditable  specimens  of  Ameri- 
can manufacture.  Mr.  William  Roberts  is  President  and  George 
Roberts  Treasurer  of  the  Company. 

At  Hazardville,  near  Hartford,  are  the  extensive  Gunpowder  Mills 
of  the  Hazard  Powder  Company,  who  have  mills  also  in  the  towns  of 
East  Hartford  and  at  Canton.  This  Company  have  18  sets  of  rolling 
mills,  with  36  iron  wheels,  each  wheel  weighing  eight  tons ;  7  granulating 
mills ;  5  screw-press  buildings  ;  and  3  hydraulic-presses  of  five  hundred 
tons  each,  in  different  and  sepi^rate  buildings  ;  and.  about  fifty  buildings 
used  for  dusting,  assorting,  drying,  mixing,  pulverizing,  glazing,  and 
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pncking-hoases — with  extensive  saltpetre  refineries  and  magazines, 
cooper,  iron,  wood-working  and  machine  shops — in  all  about  125  buildings 
at  their  main  works  at  Hazardville  and  Scitico,  extending  a  distance  of 
over  a  mile  in  length  and  half  a  mile  in  width.  To  propel  this  vast  mass 
of  machinery  25  waterwheels  and  3  steam-engines  are  required. 

This  Company  manufacture  annually  over  a  million  dollar^  worth  of 
Powder  of  various  kinds,  known  as  Government,  Sporting,  Shipping, 
and  Mining  Powder,  of  which  large  quantities  at  one  time  were  exported 
to  Europe.  During  the  Crimean  War  they  supplied  the  British  Govern- 
ment with  ten  thousand  barrels  of  powder,  which  officers  of  the  British 
Army  certify  was  of  very  superior  quality.  The  Works  were  founded 
many  years  ago  by  Colonel  A.  G.  Hazabd,  who  is  now  President  of  the 
Company. 

New  Britain,  ten  miles  west  by  south  from  Hartford,  on  the  Provi- 
dence, Hartford  and  Fishkill  Railroad,  is  distinguished  for  the  intel- 
ligent enterprise  of  its  inhabitants,  who,  without  water  privileges  of 
any  amount  or  any  peculiar  natural  advantages,  have  established  a 
great  variety  of  important  manufactures.  The  Bnssel  &  Ervin  Manu- 
facturing Company  have  here  an  extensive  manufactory  of  Locks  and 
miscellaneous  Hardware, — a  catalogue  and  price-list  of  the  various  arti- 
cles made  by  them  fills  an  octavo  volume  of  over  200  pages.  The  Landers 
&  Smith  Manufacturing  Co.  and  P.  &  T.  Corbiu  are  also  extensively  en- 
gaged in  manufacturing  Cabinet-Makers'  and  other  Hardware.  Besides 
these,  Saddlery  Hardware  is  made  by  the  North  &  Judd  Manufacturing 
Company  and  H.  Butler  &  Son ;  Wrought  and  Cast  Iron  Door  Bolts, 
Hinges,  etc.,  at  the  Stanley  Works ;  Sash  Fasteners,  Window  Springs, 
Axle  Pulleys,  etc.,  by  Judd  &  Blakeslee ;  Malleable  Castings  at  the 
Malleable  Iron  Work^  Wrought  Cow  and  Sheep  Bells  by  Charles 
L.  Baldwin;  Hooks  and  Eyes  by  North,  Stanley  &  Co.;  '*  Isham's 
Patent"  Bank  and  Safe  Locks  by  the  New  Britain  Bank-Lock  Co.; 
Umbrella  Frames  by  J.  Shepard  &  Co.;  and  miscellaneous  Hardware  by 
the  Humason  Beckley  Manufacturing  Company  and  Edward  Doen. 
The  Stanley  Rule  and  Level  Company,  who  are  leading  manufacturers 
of  Rules,  Levels,  and  Squares,  have  their  works  in  New  Britain. 

In  addition  to  Hardware,  there  is  a  manufactory  of  Jewelry  (Church- 
hill,  Stanley  &  Co.  proprietors)  ;  and  the  New  Britain  Knitting  Co.  are 
manufacturing  cotton  and  woolen  Shirts  and  Drawers  largely.  There 
are  also  three  manufactories  of  Shirts — of  which  the  proprietors  are 
William  Bingham,  J.  N.  Lee  &  Co.,  and  Julius  Parker.  The  various 
establishments  produce  annually  about  $2,500,000. 

At  Kensington,  near  New  Britain,  the  Hart  Manufacturing  Co.  have 
an  important  manufactory  of  Builders'  and  miscellaneous  Hardware. 
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MANUFACTURES  OF  MERIDEN. 

Seventeen  miles  soathwest  from  Hartford,  on  the  Quinepiack  BiTar  and 
the  Hartford  and  New  Haven  Railroad,  is  Meriden,  another  important 
manufactaring  town  in  Gonnecticat. 

In  1832  Mr.  Charles  Parker  commenced  here  the  manafiM^Qre  of 
Coflfee  Mills,  employing  at  first  only  three  or  fonr  men,  and  to  his  basi- 
ness  energy  and  saccessfal  enterprise  the  town  is  largely  indebted  for  its 
present  industrial  importance.  Probably  there  is  no  one  now  living 
whose  history,  if  the  facts  could  be  obtained,  would  illostrate  more  satis- 
foctorily  the  means  by  which  immense  enterprises  are  developed  from 
insignificant  beginnings.  Mr.  Parker  is  now  the  proprietor  of  foor 
large  manufactories,  located  at  different  places  in  Meriden  and  its  vidnitj, 
and  some  of  them  comprise  so  many  departments  for  the  manufacture 
of  distinct  articles  that  they  might  be  regarded  as  several  distinct  estab- 
lishments. His  principal  factory,  located  at  Meriden  centre,  is  an  aggre- 
gation of  numerous  buildings  that  cover  an  area  of  more  than  two  acres 
of  ground.  Here  are  manufactured  Coffee  and  Com  Mills;  Patent  Bench 
Vises,  Plated  Wares,  and  Sewing  Machines.  His  Coffee  Mills  hare 
long  been  standard  articles  with  the  hardware  trade,  and  with  the  recent 
improvements,  are  not  surpassed  by  any  in  this  country.  They  are  now 
made  having  a  combination  of  two  sets  of  runners  or  grinders — ^the  first 
or  upper  set  cracking  the  coffee,  spices,  wheat,  or  rice,  and  the  second 
or  lower  set  grinding  them  as  fine  or  as  coarse  as  may  be  desired  by 
means  of  a  regulating  screw  acting  on  the  -lower  runner.  His  patent 
Parallel  Vises  are  in  general  use  in  all  New  England  manufactories. 
The  Plated  Spectacles,  Spectacle  Cases  and  Tobacco  Boxes,  are  made 
by  patented  machinery  so  expeditiously  and  cheaply  that  the  demand 
for  them  is  very  extensive.  The  Parker  Sewing  Machine  is  manufac- 
tured under  the  patents  of  E.  Howe,  Jr.,  Wheeler  &  Wilson,  and  Grover 
&  Baker,  and  makes  the  double-lock  stitch,  with  the  tension  so  arranged 
that  the  stitch  lays  perfectly  flat  and  smooth  on  the  under  side.  The 
parts  are  all  adjusted  before  leaving  the  factory,  and  are  pinned  together 
in  such  a  manner  as  not  to  get  deranged  by  using.  This  machine  has 
very  many  valuable  qualities,  is  one  of  the  simplest  now  made,  and  the 
sales,  not  only  in  this  country  but  in  Europe  and  South  America,  are 
very  large.  Recently,  Mr.  Parker  erected  an  extensive  building  adjoin 
Ing  these  works,  and  is  now  fitting  it  up  with  newly  patented  machinery 
for  the  manufacture  of  Gimlet  Pointed  Screws.  This  enterprise,  if  suc- 
oeMsf^il  as  it  promises  to  be,  will  be  welcomed  with  great  satisfaction  by 
all  dealers  in  American  Hardware. 
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At  YalesYille,  three  miles  from  Meriden,  Mr.  Parker  has  an  extenslTe 
manafactory  of  Britannia,  German  Silver  and  Plated  Wares  of  all  kindt. 
Large  qaantitles  of  Britannia  Spoons,  and  Plated  Spoons  and  Forks, 
are  made  here  by  machinery.  At  another  manafactory,  east  of  Meriden, 
Hammers,  Iron  Table,  Tea  and  Basting  Spoons,  and  Ladles  and  Flesh 
Forks  are  made  largely ;  while  at  a  fourth  manufactory,  abont  two  miles 
west  of  Meriden,  Mr.  Parker  makes  Scales,  Door  Handles,  and  a  very 
popalar  Patent  Hinge  and  Fastening  for  window  blinds,  which  are  de- 
signed to  secure  the  blind  in  any  position  that  may  be  desired. 

Mr.  Parker  is  also  a  principal  proprietor  in  the  extensive  machine 
works  of  Parkers,  Snow  &  Co.  This  concern  was  founded  in  1839 
by  Oliver  Snow,  an  ingenious  and  skillful  mechanic,  and  after  having 
passed  through  numerous  changes  of  firm  style — Snow,  Hotchkiss  A  Co., 
Oliver  Snow  &  Co.,  the  Meriden  Machine  Company,  Snow,  Brooks  Sc 
Co.,  Parkers',  Snow,  Brooks  &  Co.— it  is  now  an  established  and  im- 
portant concern  under  the  proprietorship  of  Parkers,  Snow  &  Co.,  and 
well  known  to  machinists  and  manufacturers  for  its  ability  in  constructing 
substantial  and  fine  Machinery,  Steam  Engines,  Mill  Gearing,  Printing 
Presses,  and  Machinists'  Tools.  Among  the  special  articles  made  here, 
are  Famam's  Double  Acting  Lift  and  Force  Pumps,  Bumell's  Patent 
Rotary  Pumps,  the  Fowler  Punching  and  Shearing  Presses,  and  Kero- 
sene Lamp  Tops  and  Trimmings. 

Recently  this  firm  fitted  up  an  extensive  Armory,  with  all  the  modern 
machinery,  for  the  manufacture  of  Springfield  Rifled  Muskets,  which 
they  are  now  producing  at  the  rate  of  a  hundred  a  day.  They  are  also 
owners  of  the  very  valuable  breech-loading  magazine  carbine  known  as 
the  Triplett  &  Scott  Carbine,  and  are  preparing  to  make  the  weapon  in 
large  quantities. 

In  all  these  establishments  more  than  1000  men  and  100  women  are 
furnished  employment,  and  their  monthly  pay-roll  for  labor  Is  from  thirty 
to  forty  thousand  dollars. 

The  second  most  extensive  manufacturer  in  Meriden  is  Jedediah  Wil- 
cox, the  present  senior  partner  of  the  firm  of  J.  Wilcox  ft  Co.,  who, 
in  I860,  manufactured  Skirts,  Leather  Belts,  and  Carpet  Bags,  to  the 
amount  of  $570,000.  His  history  supplies  another  addition  to  the  re- 
markable instances  of  successful  enterprise. 

For  four  years,  from  1845  to  1849,  Mr.  Wilcox  labored  industriously 
in  the  manufacture  of  Carpet  Bags,  and  at  the  end  of  that  period  had 
accumulated  a  capital  of  only  $1,500.  He  then  associated  with  himself 
a  partner,  who  contributed  an  equal  sum,  and  in  1850  their  sales 
amounted  to  $75,000.  This  partnership,  however,  did  not  continue  be- 
yond the  vear,  when  Mr.  Wilcox  purchased  his  partner's  interest,  and 
112 
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haring  added  the  manufactare  of  Belts  to  that  of  Carpet  Bags,  his  sales 
rapidly  increased  until,  in  about  four  years,  they  amounted  to  $300,000 
a  year.  In  1855  he  embarked  in  the  manufacture  of  fioop  Skirts, 
which  soon  became  so  much  in  demand,  that  in  less  than  one  year  the 
sales  of  these  aloue  amounted  to  $300,000.  For  sereral  years  these 
have  been  the  leading  article  of  the  firm's  manufacture,  though  recently 
they  have  added  Corsets.  The  principal  manufactory  of  the  firm  is  a 
building  in  West  Meriden,  having  a  front  of  160  feet  and  an  aTerage 
depth  of  115  feet,  where  about  400  dozen  Skirts  are  made  daily  and  a 
proportionate  quantity  of  Corsets.  Besides  these,  two  other  shops  in 
the  town  are  employed  in  making  Skirts  for  the  firm. 

Since  1860  Messrs.  Wilcox  and  Co.  have  made  the  Tape  used  in 
Skirts,  and  occupied  a  building  for  the  purpose  that  is  135  by  40  feet 
To  this  an  addition  has  been  made  100  feet  long  by  40  feet  deep, 
2^  stories  high,  and  another  60  feet  square  and  4  stories  high,  both  of 
which  are  being  filled  with  costly  machinery  for  the  manufacture  of 
Balmoral  Skirts,  the  dyeing  as  well  as  the  spinning  of  the  yam 
being  done  on  the  premises.  They  have  also  just  completed  a 
large  boarding  house  for  the  convenience  of  the  operatives,  of  whom 
from  700  to  800  are  now  employed  in  the  various  manufactures.  W^hen 
the  manufacture  of  Balmoral  Skirts  is  further  established,  this  firm  ex- 
pect to  increase  their  sales  to  the  amount  of  a  million  and  a  half  of  dol- 
lars per  annum,  which  will  make  it  the  largest  manufactory  of  the  kind 
in  the  United  States. 

Besides  these  concerns,  which  make  about  gne-half  of  the  total  pro- 
duct of  the  town  of  Meriden,  the  next  three  largest  are  the  Meriden 
Britannia  Company,  which  in  1860,  employed  320  hands  and  produced 
a  value  of  $480,000 ;  the  Meriden  Cutlery  Company,  which  employed 
126  hands  and  manufactured  to  the  amount  of  $161,000 ;  and  Read, 
Pratt  &  Co.,  who  manufactured  Ivory  Combs  and  Piano  Ivory  to  the 
amount  of  $115,000.  A  consolidation  of  all  the  principal  firms  engaged 
in  the  manufacture  of  Ivory  Combs  in  the  United  States,  has  been 
recently  effected,  and  their  principal  factory  at  Meriden.  The  Mallea- 
ble Iron  Works  of  M.  C.  Augur  &  Company  employed  thirty-fiive 
hands;  the  Caster  Manufactory  of  Foster,  Merriam  &  Co.,  employed 
thirty  hands;  the  Clock  ajid  Bell  Manufactory  of  Bradley  &  Hubbard, 
employed  sixty-two  hands ;  the  Hoop  Skirt  Factory  of  Charles  P.  Colt^ 
employed  ten  men  and  eighty  women;  while  sundry  manufactories 
of  Brass  and  Plated  goods,  Lamp  Trimmings,  Japanned  and  Tinware, 
Machine  Castings,  Soap  and  Candles,  Fertilizers,  Carriages^  etc.,  con- 
tributed to  make  up  the  aggregate  product  of  $2,786,000. 
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According  to  the  Gensns  of  1860,  there  were  in  the  city  of  New  Hayen 
216  mannfactaring  establishments,  having  a  capital  of  $3,980,465,  em- 
ploying 4,986  males,  8,110  females,  and  producing  a  yalne  of  $8,835,663, 
or  about  one-third  of  the  aggregate  product  of  the  county.  The  lead-A' 
ing  business  was  the  manufacture  of  Carriages,  of  which  there  were  41' 
manufactories,  having  a  capital  of  $1,174,000,  and  which  employed 
1,774  men  and  55  women,  and  produced  Carriages  to  the  amount  of 
$2,462,057.  A  brief  account  of  the  history  of  this  important  busine^, 
in  the  leading  centre  of  its  manufacture,  deserves  to  be  recorded. 

One  of  the  earliest  Coachmakers  in  New  Haven  of  whom  we  have  any 
account,  was  Mr.  John  Cook.  He  commenced  business  there  in  1794, 
in  a  shop  in  the  rear  of  his  house  on  Chapel  Street,  and  on  the  north 
side  of  where  Orange  Street  now  is,  opposite  to  the  factory  of  his  sons, 
Messrs.  Thomas  &  George  Cook.  At  that  period  the  principal  pleasure 
carriage  was  a  Chaise  or  Gig,  and  it  was  not  until  just  previous  to  the 
war  of  1812  that  four-wheeled  carriages  were  introduced.  In  1809  a 
circumstance  occurred  that  has  indirectly  exerted  more  influence  than 
any  other  in  making  New  Haven  the  principal  seat  of  carriage-building 
in  New  England.  A  young  man  named  James  Brewster,  while  travel- 
ling in  a  stage-coach  on  his  way  to  New  York,  was  detained  in  New 
Haten  by  an  accident  to  the  coacb ;  ^-nd  while  walking  around  the  town 
''happened  in*'  to  Cook's  Carriage  Shop  on  Orange  Street,  and  had  an 
interview  with  the  proprietor  which  induced  him  to  locate  in  New 
Haven.  In  the  succeeding  year  (1810)  Mr.  Brewster  commenced  busi- 
ness in  a  little,  shop  on  the  comer  of  Elm  and  High  Streets.  At  that 
time  the  aggregate  annual  production  of  all  the  Carriage  manufactories 
in  the  town  did  not  exceed  $30,000,  and  the  quality  of  the  workmanship 
was  very  indifferent,  the  journeymen  being  generally  paid  in  trade. 
Drinking  customs  prevailed  among  them  to  a  disastrous  extent,  and  the 
morals  of  the  "craft"  were  not  of  a  high  order.  Mr.  Brewster's  first 
object  was  to  attract  to  New  Haven  a  superior  class  of  workmen,  by 
offering  good  wages,  payable  in  cash,  and  to  educate  them  to  a  higher 
sense  of  their  responsibilities  by  Lectures  on  moral  and  practical  subjects, 
which  he  delivered  to  his  employees  in  the  evening.  He  also  originated 
and  sustained  a  course  of  scientific  Lectures,  by  such  men  as  Professor 
Sllliman  and  Olmsted,  and  paid  a  thousand  dollars  a  year  to  a  gentle- 
man to  aid  Prof  Silliman  in  preparing  the  Lectures,  which  were  illus- 
trated by  experiments. 

In   1827  Mr.  Brewster  opened  a  repository  in  New  York,  and  em- 
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ployed  as  his  principal  salesman  John  R.  Lawrence,  who  is  now  the 
senior  partner  of  the  firm  of  Lawrenob,  Bradlst  &  Pabdeb. 

In  1829  Mr.  Lawrence  was  taken  into  partnership  by  Mr.  Brewster, 
and  in  the  sncceeding  year  Solomon  Collis  was  admitted  as  a  partner, 
establishing  the  firm  of  Brewster  &  Lawrence  in  New  York,  and  Brew* 
ster  &  Collis  in  New  Hayen.  These  continued  until  the  first  of 
February,  1837,  when  Mr.  Brewster  retired  from  business,  disposing  of 
his  interest  to  his  partners,  who  continued  business  under  the  firm- 
^tyle  of  Lawrence  &  Collis  in  New  York,  and  Collis  &  Lawrence  in 
New  Hiayen,  until  1850,  when  Mr.  Collis  disposed  of  his  interest,  in 
!New  Hayen  to  William  H.  Bradley,  and  in  New  York  to  his  partner, 
who  soon  after  associated  with  himself  L.  A.  Dnrbrow  and  his  son  John 
Lawrence,  under  the  firm-style  of  John  B.  Lawrence  &  Go.  The 
business  was  conducted  at  New  Hayen  by  Lawrence  &  Bradley  unti] 
January,  1857,  when  Mr.  William  B.  Pardee  became  a  partner,  estab- 
lishing  the  present  firm  of  Lawrence,  Bradley  &  Pardee.  In  the  same 
year  they  enlarged  their  factory  to  its  present  size,  which  is  200  feet  in 
length  and  45  feet  in  width. 

This  firm  and  their  predecessors  haye  probably  constructed  ^  greater 
yariety  of  Carriages,  of  all  kinds  and  sizes,  from  a  child's  oarriage  to 
the  largest  and  most  expensiye  coach,  than  any  other  in  the  country. 
During  the  last  few  years  they  haye  supplied  large  orders  for  Car- 
riages from  Cuba,  Mexico,  South  America,  Africa,  and  Australia. 
The  trade  in  carriages  with  the  West  Indies  is  rapidly  increas- 
ing, as  it  has  been  found  that  American  woods  are  more  durable 
in  warm  climates  and  less  liable  to  crack  than  those  of  Europe.  Im- 
portant orders  haye  also  been  filled  for  Prussia,  and  other  portions  of 
Germany.  Since  the  Exhibition  of  1851  American  Carriages  haye  been 
growing  in  fayor  in  Europe.  Great  improyements  of  late  years  haye 
been  made  in  upholstering  and  leather  work,  and  in  the  article  of  en- 
amelled leather,  it  is  said,  American  manufacturers  are  eyen  now  excel- 
ling all  foreign  competitors. 

The  manufactory  of  this  firm  is  managed  in  accordance  with  a  system 
perfected  by  experience.  About  200  hands  are  employed  in  it,  generally 
by  the  day,  and  consequently  they  haye  no  inducement  for  slighting  their 
work.  Each  department  has  its  foreman,  and  light  and  heayy  carriages 
are  considered  as  distinct  articles,  and  made  in  different  parts  of  the 
factory.  For  the  conyenience  of  their  distant  customers  they  haye  pre- 
pared an  expensiye  illustrated  yolume,  containing  the  largest  collection 
of  carriage-cuts  ever  issued.  Oyer  200  different  styles  of  yehicles  are 
shown  in  this  work,  and  yet  these  compose  but  a  part  of  the  styles  they 
are  constantly  manufacturing.    They  guarantee,  we  belieye,  full  satisfao- 
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tion  to  any  one,  from  any  part  of  the  world,  who  will  accompany  his 
order  with  an  accurate  staten^^nt  of  his  wants,  including  width  of  track 
required,  height  of  wheels  and  body,  whether  light  or  heavy,  and  de- 
signed for  rongh,  hilly,  sandy  or  smooth  roads,  with  or  without  perch, 
with  shafts  or  pole,  or  both— color  of  painting,  trimming,  stitching,  and 
plating — the  kind  of  axles  and  springs — and  the  material  for  trimming, 
whether  leather,  cloth,  or  silk.  Nothing  would  perhaps  better  illustrate 
the  progress  that  has  been  made  in  American  carriage-building  within 
the  last  half  century,  than  a  comparison  of  the  establishment  of  Law- 
rence, Bradley  &  Pardee  and  its  facilities  for  expeditions  work,'  with  the 
best  factory  in  New  Haven  at  the  time  when  Mr.  Brewster,  its  founder, 
was  detained  there  by  an  accident  to  the  stage-coach. 

The  man  who  first  applied  machinery  propelled  by  steam-power  to  the 
manufacture  of  Carriages  in  New  Haven,  is  Mr.  George  T.  Newhall, 
now  one  of  the  most  extensive  and  enterprising  manufacturers  in  that 
city.  Having  noticed,  while  on  a  visit  to  Rhode  Island,  that  steam- 
power  was  employed  in  almost  every  branch  of  industry  in  that  small 
but  enterprising  State,  he  resolved  to  attempt  it  in  carriage-building, 
and  purchased  a  small  engine  and  the  requisite  machinery  and  put  it  in 
his  factory.  It  seems  scarcely  credible  to  be  told  that,  at  a  period  so 
recent,  his  experiment  was  regarded  with  such  distrust  that  creditors  re- 
fused to  extend  him  any  further  credit,  and  his  best  friends  looked  upon 
him  as  an  early  candidate  for  the  insolvents'  conrt,  if  not  a  lunatic  asylum. 
But  success  crowned  his  efiforts,  and  we  suppose  his  establishment  is  the 
one  referred  to  by  Mr.  Chauncey  Jerome,  in  his  work  on  American  Clock- 
Making,  where  he  says — **  I  live  in  the  immediate  vicinity  of  the  largest 
Carriage  manufactory  in  the  world,  which  turns  out  a  finished  Carriage 
every  hour!  much  of  the  work  being  done  by  machinery,  and  systema- 
tized in  much  the  same  manner  as  the  clock-making." 

Mr.  NewhalPs  mannf8.ctories  are  situated  about  a  mile  north  of  the 
centre  of  New  Haven,  on  a  tract  of  land  which  fourteen  years  ago  was 
a  corn-patch  and  a  cow-pasture,  but  which  is  now  laid  out  in  broad 
streets,  and  contains  neat  dwelling-houses,  extensive  factories,  churches, 
and  school-houses.  The  main  building  is  235  feet  long,  35  feet  wide, 
and  three  stories  high.  This  is  filled  with  machinery,  to  which  power 
is  conveyed  from  a  steam-engine  of  65-horse  power,  by  means  of  a  main 
shaft  running  the  entire  length  of  the  buildiog.  On  the  first  floor  is  the 
engine  room,  and  the  heavy  machinery  for  cutting  up  timber  and  giving 
it  form  and  shape.  Here  all  parts  of  the  bodies  are  sawed  and  dressed, 
and  framed,  leaving  only  the  putting  together  for  hand  labor.  Three 
machines  are  nsed  for  turning  Spokes,  others  for  turning  and  mortis- 
ing Habs.     On   the  same  floor  are  found  the  necessary  machinery 
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for  making  all  kinds  of  Bolts  nsed  in  the  constrnction  of  carriag0f 

and  cars. 

In  an  adjoining  building,  disconnected  from  the  large  factories,  are 
fonrteen  blacksmiths'  forges.  Here,  as  in  all  the  other  departments, 
there  is  a  systematic  division  of  labor,  and  in  ironing  a  carriage  it  passei 
throngh  five  or  six  different  hands  before  it  is  completed.  The  fires  are 
all  kept  in  fall  blast  by  the  steam-engine.  In  this  bailding  there  is  a 
trip-hammer  and  furnaces  for  the  manufacture  of  Springs  and  Axles. 

Another  building,  150  feet  long,  45  feet  wide,  and  four  stories  high, 
stands  fronting  on  Newhall  Street.  On  the  first  floor  is  the  Private 
Office  and  Counting  Room,  with  two  rooms  of  large  size  devoted  to 
building  Horse  Cars.  This  is  an  entirely  new  branch  of  basiDess  in 
N^w  Uaven,  having  never  before  been  attempted  by  any  one.  The 
second  floor  is  divided  into  difi^erent  apartments  for  Trimming  purposes, 
Coloring,  and  Varnishing.  On  the  third  floor  there  is  a  large  room  for 
cutting  out  and  preparing  Trimmings,  and  above  this  is  a  room  extend- 
ing the  entire  length  of  the  building  used  wholly  for  Painting  the  mn- 
ning  parts  of  carriages. 

Mr.  Newhall  not  only  makes  ipore  of  that  class  of  vehicles  known  as 
**  Buggies,"  in  a  year,  than  any  other  manufacturer  in  the  United  States, 
but  makes  more  of  the  constituent  parts  of  a  carriage.  Nearly  every 
thing  belonging  to  a  carriage  is  made  on  his  own  premises.  He  employs 
about  176  hands,  and  previous  to  the  breaking  out  of  the  war  and  the 
loss  of  the  Southern  custom,  his  average  product  was  about  2,000 
Buggies  a  year. 

Having  thus  noticed  at  some  length  one  of  the  oldest  and  one  of  the 
largest  of  the  carriage  manufactories  in  New  Haven,  we  must  pass  the 
others  in  review  more  rapidly,  not  because  they  are  less  important^  but 
because  space  cannot  be  aff^orded  to  notice  all. 

Messrs.  D.  &  L.  Wilooxson  are  engaged  chiefly  in  making  Coaches, 
Rockawnya  and  Brotts.  The  senior  partner  of  this  firm  is  now  re- 
garded as  one  of  the  old  coach-makers  of  the  city,  haring  commenced 
business  in  1886,  as  a  partner  in  the  firm  of  Hooker  &  Wilcoxson. 
Subsequently  he  carried  on  the  manufacture  alone,  and  for  many  years 
had  a  repository  in  New  York.  The  factory  of  this  firm  has  a  front  of 
sixty  feet  on  Park  Street,  and  extends  back  over  two  hundred  feet. 

Messrs.  Miner  &  Wier  have  two  extensive  factories,  each  almost 
two  hundred  feet  in  length,  and  well  equipped  with  all  the  requisite 
machinery  for  expeditious  work.  They  manufacture  Barouches  and 
Buggies  in  every  variety  of  styles,  including  Slide-Seats,  Tilburys,  Prince 
Alberts,  Drop-Fronts,  Side-Springs,  etc.  They  sell  largely  to  dealers 
in  all  parts  of  the  country. 
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Durham  &  Booth  make  Rockaways,  light  Coaohes,  Bretts,  and  Biig« 
gies.  Their  factory,  located  on  the  corner  of  Chapel  and  Hamilton 
Streets,  is  new,  of  brick,  and  foar  stories  high.  It  has  a  front  of  sixty 
feet,  and  extends  back  120  feet  with  an  L.  Their  facilities  for  mana- 
factnring  economically,  in  point  of  improYed  machinery  propelled  by 
steam-power,  are  not  surpassed  by  any.  They  ordinarily  employ  about 
one  hundred  hands. 

Blagkman  &  Rendell  are  another  well-known  firm  engaged  exten- 
sively in  the  manufacture  of  Coaches,  Rockaways,  Cabs,  and  Chariotees. 
Their  factory  is  built  of  brick,  four  stories  high,  and  is  60  by  106  feet, 
with  an  L  30  by  40  feet.  Both  the  partners  in  this  firm  are  practical 
•, coach-makers,  possessing  a  thorough  knowledge  of  the  business  in  all  its 
details.     They  ordinarily  employ  from  70  to  T5  hands. 

Wells,  Crittenden  Sl  Co.  are  the  successors  of  Kill  am,  Crittenden 
&  Co.,  who  had  attained  a  high  reputation  in  the  manufacture  of  Car- 
riages. They  build  Coaches,  Barouches,  etc.,  and  sell  largely  to  dealera 
in  all  parts  of  the  United  States. 

BooART  &  Betts  make  chiefly  four  and  six-seat  Rockaways  in  yarious 
styles,  light  Coaches,  and  Jersey  Wagons.  They  also  make  a  new  style 
of  "  Westchester  Wagon,"  which  is  strong,  durable,  light,  and  cheap. 
This  is  comparatively  a  young  firm,  who,  by  care  in  the  selection  of 
materials,  and  fidelity  in  workmanship,  have  secured  a  desirable  position 
m  the  trade. 

Gideon  Ferris  &  Co.  have  for  many  years  directed  their  attention 
chiefly  to  the  manufacture  of  Rockaways,  which  they  made  a  specialty, 
and  in  which  they  achieved  considerable  distinction.  For  severd  years 
they  made  almost  one  a  day  of  this  class  of  vehicles,  or  nearly  400  a 
year,  in  a  great  variety  of  styles. 

Besides  these,  the  list  of  carriage-makers  in  New  Haven  includes  the 
important  firms  of  Hubbell  &  Morton,  F.  A.  Bradley,  George  Hoadley 
&Co.,  W.  &  C.  Dickerman,  Henry  Hale  &  Co.,  Osborne  &  Adriance, 
Scott  &  Stevens,  and  others,  whose  names  if  known  to  us  we  would  mention. 

There  are  several  important  establishments  in  New  Haven  employed 
in  making  parts  of  carriages,  as  wheels,  axles,  springs,  etc. 

The  New  Haven  Wheel  Company  (David  Wilcoxson,  President, 
and  H.  G.  Lewis,  Secretary,)  is  probably  the  largest  concern  in  the 
United  States  engaged  exclusively  in  the  manufacture  of  Wheels,  and 
their  constituent  parts.  Their  machinery  is  new,  much  of  it  invented 
by  themselves  or  manufactured  expressly  for  their  use,  and  is  capable  of 
turning  out  Wheels,  Spokes,  Hubs  and  Felloes  with  astonishing  rapidity 
and  remarkable  accuracy.  They  keep  constantly  on  hand  a  stock  of 
Aput  a  million  Spokes  finished  in  the  rough.     About  one-half  of  all 
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they  make  is  shipped  abroad  to  the  Ganadas,  Mexioo,  the  West  ladies 
and  Australia. 

L.  F.  GooDTBAB  has  an  important  establishment  for  the  manofactare 
of  Axles.  His  factory  is  provided  with  trip-hammers,  lathes,  boring 
machines,  and  all  the  requisite  machinery  for  producing  Axles  in  the 
be&t  manner  and  at  the  lowest  cost,  including  some  machinery  of  his  owe 
iitvention,  and  not  in  use  in  other  similar  manufactories. 

Springs  are  made  largely  by  the  ''New  Uaven  Spring  Company" 
(G.  J.  Hine,  Secretary)  and  W.  &  E.  T.  Fitch.  They  use  in  the  manu- 
facture the  best-tempered  English  steel. 

Carriage  Hardware  and  Trimmings  are  made  largely  by  the  Plants 
Manufacturing  Company,  C.  Cowles  &  Co.,  H.  Galbraith,  and  others. 

Harnesses  are  made  in  New  Haven  to  the  amount  of  about  a  quarter 
of  a  million  of  dollars  annually.  The  manufactory  of  S.  T.  Cummim8 
is  probably  the  largest  in  the  State  with  the  exception  of  one  in  Hart* 
ford.  Dealers  in  several  of  the  principal  cities  obtain  their  Harnesses 
from  this  establishment,  and  commend  both  the  styles  and  the  quality  of 
the  workmanship.  By  the  introduction  of  sowing-machines  in  this 
manufacture,  the  number  of  hands  formerly  required  to  do  a  given 
amount  of  work  has  been  considerably  reduced.  Hotse  Collars  are 
made  largely  by  Gillette  &  Smith. 

The  Silver-plating  of  Harnesses  is  a  prominent  business  with  the  firms 
of  Roberts  &  Sperry,  H.  Galbraith,  and  others.  All  the  Ornamental 
portions  of  harnesses  and  carriages,  in  close  plate,  electro  plate,  and 
crystal  plate,  are  made  by  them.  Mr.  Galbraith  also  manufactures 
Cook's  Patent  Slat  Irons,  silvered  and  japanned,  and  Patent  Top  Lift- 
ers, with  handles  silvered  or  japanned. 

The  New  Haven  Clock  Company  are  the  largest  manufacturers  of 
Clocks  in  the  United  States.  They  employ  250  hands,  and  produce 
about  150,000  Clocks  per  annum,  many  of  which  arc  shipped  to  Eng- 
land, and  even  to  India  and  China.  This  Company  are  the  successors 
of  the  Jerome  Manufacturing  Company,  originally  established  by  Chann- 
cey  Jerome,  who  is  entitled  to  be  called  the  father  of  clock-manufacturing 
in  America.  So  perfect  is  the  system  now  adopted  in  this  business,  and 
the  facilities  for  manufacturing,  that  an  ordinary  0-G  Clock  Case  can  be 
made  at  a  cost  for  labor  of  twenty  cents,  a  whole  Dial  for  less  than  five 
cents,  the  Tablets  for  about  four  cents,  and  the  entire  Movements  of  a 
One-Day  Brass  Clock  at  a  first-cost  of  less  than  fifty  cents.  *    The  Clock 

(1)  Those  who  are  onrions  to  know  how  this  is  done,  are  roforred  to  the  little  work  os 
the  History  of  American  Clock-Making,  written  by  Chaunoey  Jerome,  and  pablished  Vy 
F.  C.  Dayton,  Jr.,  New  Haven,  1860.    In  reference  to  the  prooess  of  making  the  wheels. 
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manafactare,  important  as  it  is,  is  yet  comparatively  in  its  iDfancy.  It 
is  estimated  that  there  are  now  a  half-million  (jlocks  made  in  this 
coantry  annaally,  but  it  is  probable  that  in  twenty  years  from  this  time 
more  than  a  million  of  clocks  will  be  exported  to  foreign  countries, 
and  all  the  factories  now  in  existence  would  not  be  able  to  supply  the 
home  demand. 

There  are  several  important  Machine  Slfbps  in  New  Haven,  and  five 
or  six  Foundries  of  Malleable  Iron — one  of  them,  recently  erected  by  a 
firm  from  New  Britain,  quite  extensive.  Iron  Railing  is  made  by  the 
New  Haven  Iron  Railing  Company,  Building  Iron  Work  by  Lagon  & 
Stevens,  Machinists'  Tools  by  the  New  Haven  Manufacturing  Company 
and  by  Milo  Peck  &  Co.  The  last-named  firm  are  the  manufacturers 
of  Peck's  Patent  Drop  Press,  which  has  been  elsewhere  alluded  to  in 
this  volume.  The  first  Press  made  under  this  patent  is  now  in  use  in 
Cowles  &  Co.'s  extensive  manufactory  of  carriage-hardware  and  stove 
ornaments.  Messrs.  Peck  &  Co.  also  manufacture  power  and  foot  Cut- 
ting Presses,  and  a  variety  of  special  and  patented  articles,  some  of 
them  of  their  own  invention,  as  for  instance  Peck^s  Patent  Atmospheric 
Forge  Hammers. 

Among  the  miscellaneous  manufacturing  establishments  of  New  Haven 
there  are  several  that  deserve  to  be  mentioned  especially,  as  for  instance 
the  Shirt  manufactories,  atone  of  which  (Winchester  &  Davies')  over  one 
hundred  dozen  Shirts  are  made  daily  ;  the  American  Suspender  Works ; 
the  manufactories  of  Firearms;  the  Lock  Manufactory  of  Davenport, 
Mallory  &  Co.;  the  Coach-Lamp  Manufactory  of  Cutler  &  Hanover ;  the 
Spectacle  Manufactory  of  George  L.  Streeter;  the  Melodeon  Mann- 
factory  of  Treat  &  Linsley ;  the  Morocco  manufactories  of  J.  Barnett 
&  Son  and  T.  Ensign  &  Son  ;  the  Globe  Manufactory  of  C.  D.  Candee 
&  Co.;  the  Silver-Plated  Ware  Manufactory  of  J.  S.  &  E.  Bromley; 
and  the  Paper  Mills  and  Hardware  and  Cutlery  manufactories  in 
Westvrlle. 


he  says — "  It  will  no  doubt  utonish  a  great  many  to  know  how  rapidly  they  can  be  made. 
I  will  ventnro  to  say  that  I  can  pick  out  three  men  who  will  take  the  brass  in  the  sheet, 
press  out  and  level  under  the  drop,  then  cut  the  teeth  and  make  all  of  the  wheels  to  five 
thousand  Clocks,  in  one  day.  There  are  from  eight  to  ten  of  these  wheels  in  every  clock, 
and  in  an  Eight-Day  Clock  more.  This  will  look  to  some  like  a  great  story,  but  is  one 
of  the  wonders  of  the  clock  busii^ss.  If  some  of  the  parts  of  the  olook  were  not  made 
lor  almost  nothing,  they  oonld  not  be  sold  so  cheap  when  finished." 
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MANUFACTURES  OF  BRIDGEPORT. 

BaiDQEPORT,  as  well  as  New  Haven,  is  lavgely  engaged  in  the  manii* 
facture  of  Carriages.  It  also  contains  the  largest  manufaetory  .of 
Sewing  Machines  in  the  ¥nited  States.  In  1860,  according  to  the 
census  returns,  the  city  contained  ninety-six  establishments,  haying  a 
capital  invested  of  $1|466,400,  employing  2,196  males,  1,131  female^, 
yielding  a  product  of  $5,622,120.  The  principal  manufactures  were  tfat 
following : 


Vo.  of 
Establish- 

Maanfiictiires.  m«nto. 

Beer,  porter,  etc ^ 2 

Booto  and  shoes 14 

Cftblaet  Airuitare ^ 4...... 

Carriages 13 

Carriage  hard\vare 1 

Coach  lace  and  trimmings... ^ •       2 

GolTee  and  spices ^       1 

Feiloen,  etc 1 

Flonr,  meal,  eto S 

EU>op  skirt  springs....^ 1 

Iron  Fouuding 1 

Lnmber  (planed) 3 

Machinery „        1 

Marble 2 

Patent  leather 1 

Saddlery  and  Harness 4...... 

Saddle  trees....; 8 

Sash,  doors  and  blinds 2 

Sewing  machines 1 

Shirts 2...... 

Shovels 1 

Soap  and  candles 8 

Springs  and  axles ^ 2...^ 

Tin  and  sheet  iron 6 

Varnish 1 

Veneers 1 

Wheols I 

Wire  cloth 1 


CapitaL 

$35,000 

87,000 

61,000 

223,600 

17,000 

25,000 

5,000 

30,000 

«.000 

3,000 

67,000 

58,000 

44,000 

3,300 

20,000 

130,500 

7,.500 

8,000 

400,000 

38,000 

2,000 

7,000 

80,000 

14.600 

10,000.... 

5,000 

18,000.... 

3,000 


Malo         Female  Valve  of 

hands.         hands.  Pioduet. 

6 ......  42,000 

158 2» 1S5,4W 

130....M            ......  169LIM 

408 7......  eM,AW 

85 ....M  St,MS 

vX......           v.. .Aw  9^ww 

8 ......  31,000 

8 80,000 

O......               •■•*..  w9fiw9 

IX......            V*..*..  4h,BWI 

21 80.000 

26 117,900 

70 60,000 

10 12,230 

18 90,000 

254 431.4S0 

25 8 27,000 

34 37.S.T0 

650 1,OM).000 

11 1,000 225,000 

6 20.000 

7 91,000 

147 218,500 

19 64,200 

1 70,000 

4 15,000 

15 31.000 

0 -  8,000 


Since  18G0,  important  additions  have  been  made  to  the  prodactive  in- 
dustry of  Bridgeport  by  the  erection  of  new  manufactories  and  the 
enlargement  of  others  previously  existing,  dnd  it  is  probable  that  the 
aggregate  product  now  amounts  to  eight  millions  of  dollars  annually. 
Among  the  most  important  of  the  new  establishments  in  Bridgeport  is 
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The  Howe  Sewing  Machine  Mannfaotory, 

Erected  ia  1863  by  a  Joint  Stock  Company,  of  which  the  principal  stock- 
holder and  President  is  Elias  Howe,  Jr.,  the  inventor  of  the  Sewing 
Machine.  The  buildings  were  erected  under  the  superintendence 
of  A.  0.  Hobbs,  the  celebrated  American  Lock-picker,  and  consist 
of  a  main  building  two  hundred  feet  long,  thirty-six  feet  wide,  four 
stories  high,  and  a  three-story  wing  one  hundred  by  thirty,  all  of 
brick.  As  the  visitor  passes  from  the  office  to  the  lower  floor  of  the 
main  building,  a  long  vista  of  busy  machihes  and  their  attendants  is 
disclosed,  and  if  he  examine  the  operations  critically  he  will  be  aston- 
ished at  the  perfection  of  the  mechanism.  Here  the  heavier  parts  of 
the  Sewing  Machine  are  prepared  for  the  other  fittings.  So  automatic 
are  some  of  the  machines  employed  that  one  man  can  attend  eleven, 
and  execute  work  that  could  not  be  done  by  hand  for  less  than  five 
thousand  dollars. 

It  may  be  proper  to  remark  at  the  outset  that  in  the  construction  of 
Sewing  Machines  the  system  prevails  which  was  first  adopted  in  the 
manufacture  of  fire-arms,  of  employing  special  mechanism  adapted  to 
each  operation,  whereby  such  accuracy  of  finish  is  secured  that  every 
part  of  the  machine,  from  the  smallest  to  the  largest,  is  the  exact  coun- 
terpart of  every  other  piece  of  the  kind,  and  may  be  used  interchangea- 
bly without  any  danger  of  a  misfit.  Being  thus  reduced  to  its  ultimate 
shape  and  use,  each  piece,  whether  of  cast  or  wrought-iron  or  of  steel, 
usually  passes  through  many  hands  and  a  series  of  machines,  each 
adapted  to  a  particular  operation  upon  it.  Thus  the  little  screws  used 
in  the  machine  are  made  from  rods  of  iron,  and  in  the  process  pass 
through  four  or  five  different  operations  on  as  many  machines,  some  of 
which  cost  as  much  as  $400  each,  before  it  is  ready  for  the  silver  plater. 
Another  peculiarity  of  this  manufacture  is  that  there  is  a  set  of  gauges 
or  duplicates  provided  for  every  section,  spring,  or  bar  of  the  machine, 
and  for  each  piece  there  is  not  only  one  gauge,  but  there  are  also  separate 
gauges  for  every  variation  and  curve  existing  in  these  shapes,  so  that 
every  radius  and  every  angle  is  precisely  similar  in  each  individual  ma- 
chine. These  gauges  are  supplied  to  the  various  operatives,  and  are 
made  from  originals  to  which  no  one  has  access  bat  the  Superintendent 
of  the  Company.  By  conforming  to  these  rules  it  is  apparent  that  the 
whole  factory,  however  large,  can  be  made  to  work  with  'entire  uni- 
formity. Part  after  part  goes  through  the  required  operations ;  passing 
from  one  machine  to  another  in  regular  sequence,  thence  to  the  inspect 
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ing  rooms,  and  finally  to  the  assembling  rooms,  where  thej  are  pat 
together  and  tested. 

In  the  second  story  of  the  main  building  the  lighter  parts  of  the 
Sewing  Machine  are  fabricated,  and  in  the  third  story  are  the  Plating, 
Japanning,  Inspecting,  and  Packing  rooms. 

Probably  the  most  interesting  of  the  many  ingenious  operations  to  be 
witnessed  in  this  manufactory  is  the  manufacture  of  the  shuttles  and  the 
needles,  which  employ  the  second  and  third  stories  of  the  wing  referred 
to.  A  shuttle,  with  all  its  complexities,  is  made  by  three  operations- 
a  feat  that  until  recently,  was  deemed  to  be  an  impossibility,  and  to 
describe  it  intelligibly  we  think  remains  an  impossibility.  The  needles 
are  made  from  coils  of  steel  wire,  cut  to  the  proper  length.  After  this 
wire  has  been  softened  it  is  turned  in  a  lathe  to  nearly  its  proper  shape, 
and  then  the  groove  is  formed  on  one  side  by  means  of  a  pair  of  steel 
dies  having  grooves  in  them  of  the  size  of  the  required  needle,  with  a 
raised  edge  or  rib  in  the  centre.  The  embryo  needle  then  passes 
through  another  machine  that  stamps  its  size  and  number  and  date  of  the 
patent.  The  eye  is  drilled  by  means  of  minute,  highly  tempered  drills, 
which,  however,  are  as  perfectly  constructed  as  drills  of  the  largest 
size.  Reamers  as  fine  as  a  hair  are  used  for  polishing  the  eye,  in  the 
use  of  which  great  expertness  on  the  part  of  the  operative  is  required. 
The  hardening  of  the  needle,  and  the  straightening  by  means  of  a  slight 
tap  with  the  hammer,  are  also  operations  of  great  delicacy.  In  fact,  all 
the  processes  and  all  the  machines  in  this  department  are  curious  and 
interesting,  and  so  original  that  experienced  English  needle  makers  are 
said  to  be  far  less  successful  in  acquiring  the  art  than  untrained  Ameri- 

■ 

cans.  This  Company  manufacture  needles  not  only  for  their  own  but 
for  other  makers  of  Sewing  Machines,  and  each  needle  is  gauged  and 
separately  inspected  with  extreme  care. 

The  Howe  Sewing  Machine  Company  are  now  employing  four  hun- 
dred hands  and  a  Superintendent  to  whom  they  pay  the  extraordinary 
salary  of  ten  thousand  dollars  a  year.  This  circumstance  affordsevi* 
dence  that  the  Company  intend  to  spare  no  expense  to  secure  the  best 
workmanship,  and  as  they  have  the  latest  machinery  and  a  President 
who,  as  the  originator,  may  naturally  be  supposed  to  take  a  pride  in 
showing  how  perfect  his  invention  can  be  made,  they  present  for  their 
machine  extraordinary  claims  to  public  confidence. 
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The  Wheeler  ft  Wilson  Sewing  Maohine  Mann&otory. 

Also  located  in  East  Bridgeport,  is  the  largest  establishment  of  its  kind 
in  the  world.  It  has,  however,  been  described  so  often  in  the  scientific 
and  daily  journals  as  one  of  the  great  manufactories  of  the  United 
States,  that  oar  readers  would  consider  another  description  of  it  as 
the  repetition  of  a  more  than  "twice  told  tale ;"  but  its  origin  and  his- 
tory, which  are  less  generally  known,  may  be  stated  briefly. 

In  1851,  Allen  B.  Wilson,  who  had  patented  some  impoitant  im- 
provements on  the  Sewing  Machine,  which  have  been  previously 
alluded  to,  formed  a  copartnership  with  Nathaniel  Wheeler,  a  capitalist 
and  a  practical  manufacturer,  and  they  commenced  building  machines 
in  a  small  shop  in  Watertown,  Connecticut.  The  first  machine  that 
they  constructed  they  sold  for  $125,  and  the  purchaser,  who  states  that 
she  earned  with  it  in  one  year  $295,  besides  performing  the  labors  of  a 
household,  including  the  care  of  an  infant,  carried  it  with  her  to  Iowa, 
where  it  was  probably  the  first  Sewing  Machine  introduced. 

In  1865,  the  Company  succeeded  in  recovering  this  original  machine 
by  exchanging  it  for  No.  193,320,  and  it  is  now  on  exhibition  at  their 
salesrooms  in  New  York  city  as  a  curiqsity. 

The  firm  of  Wheeler  &  Wilson  made  from  eight  to  ten  machines  a 
week  during  their  first  year  at  Watertown,  and  in  1852  their  produc- 
tion was  in  the  aggregate  about  five  hundred.  In  the  subsequent  year 
they  organized  a  Joint  Stock  Company  with  a  large  capital,  and  elected 
Mr.  Wheeler  President — a  position  that  he  has  ever  since  filled  with 
marked  ability.  The  Company  continued  to  manufacture  the  machine  at 
Watertown  until  1856,  when  they  removed  to  Bridgeport  and  took  pos- 
session of  the  large  manufactory  so  familiar  to  all  travellers  on  the  New 
York  &  New  Haven  Railroad,  and  which  no  one  of  them  who  has  seen  it 
illuminated  by  its  six  hundred  gas  burners  is  likely  to  forget  Here  they 
commenced  manufacturing  on  a  much  larger  scale,  producing,  in  1859, 
twenty-one  thousand  three  hundred  and  six  machines ;  in  1860,  nineteen 
thousand  two  hundred  and  sixty-five,  and  during  the  year  1865  they 
turned  out  a  machine  every  three  minutes,  or  about  fifty  thousand  in 
the  year. 

This  Company  was  the  first  to  organize  the  complete  system  of  man- 
ufacturing previously  referred  to,  and  which  is  now  adopted  in  all 
similar  large  establishments.  Many  of  the  most  valuable  labor-saving 
tools  that  now  so  greatly  facilitate  the  operations  were  also  originated 
by  them.  Nearly  every  part  of  the  machine  and  its  appurtenances  are 
made  on  the  prepiises  from  the  crude  material,  and  as  the  principal 
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parts — the  legs,  bed  plates,  balance  wheels,  etc. — are  of  cast-iron,  a 
large  portion  of  the  factx)rj  is  devoted  to  iron  work.  The  pig  metal 
direct  from  the  furnaces  is  run  into  the  immense  foundry  on  a  side 
track  of  the  New  Haven  Railroad,  and  thence  taken  on  small  railwajs 
to  the  first  floor  of  the  main  building.  This  large  room,  five  hundred 
and  fifty  feet  long,  with  its  lines  of  shafting  iron)  end  to  end,  transmit* 
ting  motion  to  three  tiers  of  machines,  presents  to  the  risitor,  when  he 
first  sees  it,  a  bewildering  maze  of  machinery,  and  his  astonishment  ii 
not  lessened  when  he  witnesses  the  wonderfhlly  automatic  action  of  the 
machines,  rendering  the  attendants  mere  feeders  to  supply  the  food,  or 
superintendents  to  watch  the  operations.  But  when  he  once  compre* 
bends  the  system  prevailing  throughout,  the  absolute  accuracy  of  con- 
struction required,  the  repeated  tests  by  standard  gauges,  the  rigid  hi- 
spection  of  every  part,  the  final  trials  before  approval,  his  astonishment 
will  be  lost  in  admiration  at  what  may  be  called  the  perfection  of  me* 
chanical  precision. 

We  shall  not  attempt  to  follow  the  separate  parts  as  they  are  fash- 
ioned into  shape,  but  glance  at  only  one  which  is  peculiar  to  this  Com- 
pany's machine.  It  is  generally  known  that  in  the  Wheeler  A  Wilson 
Sewing  Machine  the  shuttle  is  dispensed  with  and  a  rotating  hook  sub- 
stituted therefor.  This  hook,  during  its  manufacture,  passes  through 
more  than  one  hundred  different  operations  and*  the  hands  of  many 
workmen,  aided  by  some  of  the  most  curious  machines  ever  invented, 
of  which  the  most  remarkable  one  was  originated  in  the  establfsltment 
This  beautifully  polished  and  most  deftly  automatic  contrivance  for 
casting  off  the  loop  in  making  the  interlocking  stitch  is  fashioned,  with 
great  economy  of  matenal,  out  of  rods  of  steel  an  inch  in  diameter. 
These  are  submitted  to  machinery  which  accurately  measures  and  cuts 
it  into  proper  lengths,  to  the  action  of  steam  hammers  which  partially 
shape  the  instrument,  and  to  successive  processes  of  turning,  sawing, 
cutting,  carving,  and  polishing,  etc.,  until  it  assumes  the  desired  con- 
tour and  beautiful  polish  of  the  finished  article. 

The  Wood  working  department  of  this  manufactory  is  scarcely  less 
interesting  than  that  devoted  to  the  metallic  work.  Though  less  ex- 
tensive, it  employs  upward  of  one  hundred  men  and  exhibits  the  same 
systematic  management  and  use  of  labor-saving  machinery,  utterly 
precluding  competition  on  the  part  of  manufacturers  of  limited  capital. 
The  tables  are  formed  of  some  five  or  more  layers  of  veneers  or  sections 
of  wood  cut  across  the  grain  and  firmly  glued  and  pressed  together,  so 
that  they  can  neither  split  nor  warp.  The  cases,  which  are  made  of 
polished  black  walnut,  mahogany,  and  sometimes  of  rosewood  and 
other  costly  materials,  are  made  in  the  same  way,  and  when  elaborately 
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ornamented,  to  correspond  with  the  costly  finish  of  the  higher  priced 
machines,  form  elegant  articles  for  the  boudoir.  Among  the  novelties 
in  this  department  produced  bj  this  Company,  some  years  since,  was  a 
combination  of  a  Sewing  Machine  and  Melodeon  in  the  form  of  a  small 
escritoire  or  parlor  sideboard,  which,  when  opened,  presented  a  set  of 
piano  keys,  and  after  closing  and  turning  back  the  top,  revealed  a  com- 
plete Sewing  Machine.  Within  side  doors  below  were  two  pedals,  one 
for  the  musical  and  the  other  for  the  sewing  apparatus,  and  by  chang- 
ing her  foot  from  one  to  the  other  the  operator  was  able  to  play  either 
at  sewing  or  at  music  as  she  felt  inclined. 

This  manufactory,  vast  as  it  is,  will  soon  be  bat  an  appendage  or 
auxiliary  to  one  still  more  extensive.  The  Company  are  at  this  time 
erecting  on  an  adjacent  lot  a  new  factory,  of  which  the  main  building 
will  be  three  hundred  and  two  feet  front  by  two  hundred  and  seventy 
feet  deep,  with  an  ofiSce  surmounted  by  a  pagoda  dome  sixty  by  sixty- 
eight  feet,  and  a  Tool  room  thirty-eight  by  fifty.  All  the  walls  will 
be  of  Croton  faced  brick,  and  the  ropf  of  tin,  supported  by  wrought-iron 
trusses,  requiring  for  these  and  the  supporting  columns  three  hundred 
and  fifty  tons  of  iron.  Though  only  one  story  of  fifteen  feet  in  height, 
one  million  eight  hundred  thousand  brick  will  be  consumed  in  its  con- 
struction and  seven  thousand  panes  of  glass,  besides  nine  thousand  feet 
of  rolled  glass  skylights.  The  floors  will  be  of  brick,  cement,  and  tiles, 
and  the  entire  structure  as  nearly  fire-proof  as  architectural  skill,  with- 
out regard  to  expense,  can  make  it.  In  this  connection  we  may  re* 
mark  that  Wheeler  &  Wilson  have  owned  and  kept  on  their  premises 
for  some  years,  a  splendid  steam  fire  engine  that  cost  $4,000,  and  which 
is  manned  by  over  one  hundred  of  the  workmen,  who  are  furnished  a 
neat  and  appropriate  uniform. 

The  salesrooms  of  this  Company,  625  Broadway,  New  York  city, 
occupying  the  site  of  the  Art  Institute  building,  are  fitted  up  in  a  style 
of  regal  magnificence  that  make  them  one  of  the  attractions  of  that  far- 
famed  boulevard.  Here  visitors  may  have  demonstrated  the  superior 
excellence  of  the  "  Lock-stitch,"  and  of  the  ''  Rotary  Hook"  for  making 
it ;  and  inquirers  will  also  receive  a  pamphlet  of  eloquent  eulogiums 
from  the  pens  of  nearly  all  the  great  writers  whose  names  adora 
the  pages  of  American  literature. 

Besides  her  Sewing  Machine  manufactories,  the  list  of  important 
manufactories  in  Bridgeport  includes  Hotchkiss  &  Son's  Hardware 
Manufactory ;  the  Bridgeport  Brass  Foundry ;  the  Pacific  Iron-works ; 
the  Central  Iron-works;  the  Bridgeport  Iron-works;  the  Carriage 
Factories  of  Wood  Brothers  and  Haight  &  Co. ;  the  Tomlinson  Spring 
and  Axle  Company,  and  others. 
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MANUFACTURES  OF  WATERBURY. 

Waterbvrt,  Conn.,  it  is  well  known,  is  the  chief  seat  in  the  United 
States  of  the  manufacture  of  Sheet  Brass,  and  Qilt  Buttons.  The  first 
manufactory  of  Buttons  there,  of  which  we  have  any  account,  was  one 
established  before  1800  by  Henry,  Samuel,  and  Silas  Grillej.  Their 
Buttons  were  made  of  block  tin  or  pewter  and  cast  iron  moolds,  the  eye 
being  at  first  of  the  same  material,  but  afterward  wire  eyes  were  em- 
ployed. The  manufacture  of  Qilt  Buttons  was  commenced  about  1802, 
by  Abel  Porter  and  others  associated  with  him.  This  firm  employed 
eight  or  nine  hands  and  made  Buttons  of  various  forms,  convex,  concave, 
and  oval — the  face  only  being  gilded.  Their  brass  ingot  tbej  carried  to 
Bradleyville,  in  the  west  part  of  Litchfield,  where  it  was  rolled  in  an 
iron  mill.  The  metal  was  brought  back  in  strips  in  a  very  rough  state, 
and  pressed  between  steel  rolls  two  inches  in  diameter,  moved  by  horse- 
power, and  thus  smoothed  and  finished.  All  the  other  work  was  done 
by  hand.  This  firm  were  the  founders  of  the  extensive  manufactory  of 
the 

Scovill  Hanufacturing  Company, 

whose  history  is  as  follows :  In  1816,  Abel  Porter  &  Co.  disposed  of 
their  business  to  Leavenworth,  Hayden  &  Scovill,  who  continued  it  with 
moderate  success  for  sixteen  years,  until  the  fall  of  1827,  when  Dr.  Leav- 
enworth and  Mr.  Hayden  sold  out  their  interest  to  William  H.  Scovill, 
and  the  firm  became  J.  M.  L.  &  W.  H.  Scovill.  Two  years  snbseqnently 
this  new  firm  met  with  a  severe  loss  in  the  destruction  of  their  factor? 
by  fire,  but  it  was  soon  rebuilt  and  the  business  was  prosecuted  with 
much  energy  and  marked  success. 

In  1840,  Mr.  S.  M.  Buckingham  and  Abram  Ives  became  interested 
in  the  button  business,  which  was  now  carried  on  under  the  name  of 
Scovill  &  Co.,  while  J.  M.  L.  &  W.  H.  Scovill  continued  the  mannfac- 
tare  of  Rolled  and  Plated  Metal,  which  had  then  become  an  important 
interest.  They  also  associated  with  themselves  John  Buckingham, 
under  the  name  of  Scovill  &  Buckingham,  in  the  making  of  Brass  Butts, 
the  business  being  carried  on  at  the  place  now  owned  by  the  Oakville 
Pin  Company  on  Steel's  Brook. 

In  January,  1850,  a  joint  stock  company  was  formed  under  the  name 
of  the  Scovill  Manufacturing  Company,  into  which  all  the  interests 
named  above  were  merged,  and  some  of  the  employees  were  admitted  ai 
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stockholders.     The  capital  was  at  first  $250,000,  but  sobsequentlj  in* 
creased  to  $300,000. 

This  company  has  for  many  years  been  the  principal  mannfacturer  of 
Daguerreotype  Plates  in  this  country,  a  business  which  was  commenced 
about  the  year  1842.  These  were  made  of  British  copper,  which  being 
more  perfectly  refined  and  possessing  a  more  even  fibre  is  preferable  to 
American  copper,  where  evenness  of  surface  is  indispensable.  The 
plates  are  prepared  by  the  rolling  process,  the  silver  being  plated  upon 
the  copper  in  the  course  of  the  operation,  and  then  is  afterwards  cut 
into  the  various  sizes  required.  The  ''  mats"  or  ornamental  mountings, 
usually  fitted  into  the  cases  for  keeping  in  the  pictures,  are  engraved  and 
chased  for  the  most  part  by  machinery,  and  by  an  ingenious  adaptation  of 
eccentric  movements  the  **  sight"  of  the  metal  frame  is  connected  to  the 
true  circle,  oval  or  oblong,  with  turned  corners  in  the  same  operation  by 
which  th*e  chasing  is  performed.  The  manufacture  of  these  plates  and 
mattings  was  for  many  years  a  very  extensive  branch  of  this  Company's 
business,  but  since  the  introduction  of  photographs  there  has  been  a 
marked  decline  in  the  demand  for  Daguerreotype  Plates,  though  the 
quantity  produced  at  this  manufactory  is  still  large. 

Buttons  are  now  made  very  extensively  by  the  Scovill  Company  (their 
establishment  having  a  capacity  for  producing  1500  gross  per  day),  and 
chiefly  by  machines  invented  and  constructed  upon  their  premises.  One 
machine  for  punching  out  the  blanks  for  spherical  buttons  and  raising 
them  to  the  required  convexity  in  one  operation,  does  its  work  at  the 
rate  of  280  buttons  per  minute;  whilst  another  machine,  fitted  with 
punches,  strikes  out  1800  plain  blanks  in  the  same  space  of  time.  An 
ingenious  machine  is  also  employed  for  **  milling''  the  eyes  of  the  ordi- 
nary plain  gilt  buttons,  and  does  the  work  of  ten  or  twelve  girls.  The 
military  Buttons  made  at  the  establishment,  as  also  the  general  range  of 
ornamental  articles  of  the  same  class,  are  in  better  taste,  it  has  been  con* 
ceded  by  competent  judges,  than  the  generality  of  the  same  goods  pro* 
duced  in  England. 

This  Company  now  occupy  extensive  and  commodious  buildings,  and 
are  manufacturing  Sheet  Brass,  German  Silver,  Plated  Metal,  Brass  and 
Silver-Plated  Hinges,  Military  Buttons,  Daguerreotype  Plates,  Kerosene 
Burners,  Brass  and  German  Silver  Thimbles,  and  numerous  miscella- 
neous articles  in  brass,  including  a  novel  and  highly  ornate  style  of 
Metal  Boxes  for  druggists'  and  chemists'  use. 

About  400  persons  are  furnished  employment  in  their  manufactory. 

113 
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The  Benedict  &  Bornham  Manofactoring  Company. 

Forty  years  ago,  Id  1823,  Mr.  Aaron  Benedict  and  Beunet  Bronson 
of  Waterbury,  and  Nathan  Smith,  William  Bristol,  and  David  C.  De 
Forest  of  New  Haven,  formed  a  partnership  under  the  style  of  "A. 
j^enedict,''  for  the  manufacture  of  Gilt  Buttons.  The  capital  was  $6,500. 
This  firm  was  succeeded  in  1829  by  another,  under  the  name  of  "  Bene- 
dict &  Coe,"  with  a  capital  of  $20,000.  On  the  10th  of  February,  1834, 
the  copartnership  expired  and  another  was  formed  with  a  capital  of 
$40,000,  under  the  name  of  Benedict  &  Burnham,  the  partners  being 
Aaron  Benedict,  Gordon  W.  Burnham,  Bennet'  Bronson,  Alfred  Piatt, 
Henry  Bronson,  Samuel  S.  De  Forest,  and  John  De  Forest.  The  two 
first  were  the  managing  partners  and  agents  of  the  firm,  Mr.  Benedict 
having  charge  of  the  business  at  home,  which  was  prosecuted  with  great 
energy  and  success,  and  carried  through  the  financial  crisis  of  1837  and 
1839  without  dishonor  or  serious  loss.  The  copartnership  was  renewed 
in  1838  with  a  capital  of  $71,000,  and  again  in  March,  1840,  with  a 
capital  of  $100,000. 

On  the  15th  of  January,  1842,  the  firm  of  Benedict  &  Burnham  gave 
place  to  the  ''  Benedict  &  Burnham  Manufacturing  Company,"  a  joint 
stock  corporation,  and  the  first,  we  believe,  established  in  the  town. 
The  capital  was  $100,000,  and  Mr.  Benedict  chosen  President,  which 
office  he  has  held  ever  since.  In  1848  the  capital  was  increased  to 
$200,000,  and  in  1856  to  $400,000.  This  Company  has  from  time  to 
time  became  the  parent  of  several  joint  stock  companies,  as  for  instance, 
the  American  Pin  Company,  Waterbury  Button  Company,  and  Water- 
bury  Clock  Company.  Whenever  a  branch  of  its  business  could  be 
better  carried  on  separately,  the  property  necessary  for  its  prosecution 
was  detached  and  distributed  as  a  dividend  to  its  stoakholders  in  the 
shape  of  stock  in  a  new  company. 

At  an  early  period  this  Company  engaged  in  the  manufacture  of 
German  Silver,  and  they  now  probably  make  greater  quantities  of  it 
than  any  other  establishment  in  the  country. 

Besides  Sheet  Brass  and  German  Silver,  this  Company  manufactures 
Brass  and  Copper  Wire,  Brass  and  Copper  Tubing,  Copper  Rivets  and 
Burrs,  and  a  variety  of  miscellaneous  manufactures  in  Brass,  such  as 
Spurs,  Fender  or  Grate  Ornaments,  and  Army  Belt  Buckles  and  Plates, 
which  are  made  here  in  vast  numbers. 

The  City  Manufacturing  Company  occupy  a  part  of  the  buildings  of 
the  Benedict  &  Burnham  Company  for  the  manufacture  of  Button  Backs, 
Kerosene  Lamp  Work,  etc.  They  have  a  machine  that  produces  Bat- 
ton  Backs  at  the  rate  of  nearly  200  a  minute. 
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Waterbury  Brass  Company. 

This  Company  was  more  recently  organized  than  either  of  the  two 
JQSt  mentioned,  and  probably  sells  a  larger  proportion  of  its  manufac- 
tures in  the  form  of  Sheet  Brass.  They,  however,  are  also  extensively 
engaged  in  Wire  Drawing  and  making  Brass  Kettles  and  Pans  of  a  novel 
and  excellent  character. 

Wire,  like  almost  every  thing  else  in  Waterbury,  is  made  by  machinery. 
The  ingot,  which  is  a  brass  piece  about  eighty  inches  in  length,  by  four 
inches  in  width,  and  1^  inches  in  thickness,  is  rolled  into  long  ribbons 
and  then  brought  to  a  slitting  machine  for  the  purpose  of  being  divided 
into  a  number  of  long  square  bars  or  rods.  These  rods  are  taken  to 
another  machine,  where  the  rough  edges  are  slightly  rounded  and  the  ends 
tapered,  and  then  they  are  passed  forcibly  through  an  aperture  of  a 
specified  size  which  does  not  round  the  rod  by  removing  its  edges  by 
abrasion,  but  condenses  the  metal  into  itself  and  increases  its  length  ;  it 
also  becomes  so  hard  that  it  has  to  be  annealed  or  it  would  break.  For 
different  sizes  of  wire  the  dies  are  of  course  proportionately  lessened, 
and  any  degree  of  tenacity  can  be  obtained  by  skillful  workmen,  even 
down  to  a  filament  of  brass  or  copper  as  fine  as  a  spider's  web. 

The  process  of  making  Kettles  as  practised  in  this  Company's  estab- 
lishment, is  still  more  curious.  Instead  of  casting  them  as  is  frequently 
done  in  England,  the  article  is  '*  spun"  up  from  a  flat  plate  by  powerful 
machinery  constructed  for  the  purpose.  The  blank  is  put  into  an  ordi- 
nary engine  lathe  running  at  high  speed.  The  face  plate  of  the  lathe 
has  a  cast  iron  cone  or  fac  simile  of  a  kettle  secured  to  it,  and  the  blank 
having  been  previously  partially  formed  up  in  a  shape  somewhat  like 
the  finished  kettle  is  now  rapidly  rotated.  There  is  a  small  steel  roller 
placed  in  close  contiguity,  which  runs  along  the  surface  of  the  blank  and 
draws  it  up  or  spins  it  out  to  the  shape  of  a  cone  ;  thus  the  kettle  is 
formed,  and  it  only  remains  to  wire  the  top  and  bail  it  to  complete  the 
article.  Kettles  holding  twenty  and  thirty  gallons  are  made  in  this 
manner,  as  well  as  the  smaller  sizes.  Locomotive  Head-Lights  and 
Lighthouse  Reflectors  are  made  by  the  same  machinery.  The  officers 
of  the  Waterbury  Brass  Company  are — John  P.  Elton,  President; 
C.  H.  Carter,  Treasurer ;  and  J.  S.  Elton,  Sec?!«tary. 

The  other  principal  companies  cr  firms  in  Waterbury  engaged  in  the 
manufacture  of  Sheet  Brass  and  Wire  Drawing,  are  Brown  &  Brothers, 
and  Holmes,  Booth  &  Hatdens. 

No  eity  in  the  Union,  certainly  none  of  equal  population,  contains  so 
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great  a  variety  of  ingenioas  and  labor-saving  machinery  as  Waterbaiy. 
The  American  Pin  Company  have  machines  that  tarn  oat  1200  packf 
of  solid  headed  pins  per  day,  each  pack  containing  255  dozens  of  pins. 
No  description  of  them  can  be  given,  as  the  process  of  papering  is  all 
that  \8  permitted  to  be  seen.  The  pins  are  all  prepared  by  machinery ; 
they  are  placed  in  an  inclined  feeding  dish,  from  which  they  fall  into  a 
troagh  having  a  slit  snfficiently  wide  to  admit  the  shank  of  a  pin  and  yet 
saspend  it  by  its  head.  The  descending  line  of  suspended  pins  is  con- 
dacted  by  the  slit  to  a  sliding  frame  carrying  a  dozen  grooves,  in  each 
of  which  a  pin  is  deposited  as  it  passes  nnder  the  slit ;  the  pins  are  thos 
arranged  in  a  row,  with  their  points  all  tamed  the  same  way.  The  sheet 
of  paper  for  receiving  them  is  placed  by  the  attendant  on  a  grooved 
table,  and  deep  folds  are  pressed  into  it  at  eqaal  distances,  and  into  the 
cross  ridges  thus  formed  a  row  of  pins  is  pnshed  by  the  carrying-frame 
at  every  thrust  forward. 

Messrs.  Blake  A  Johnson  have  a  machine  of  their  own  invention  and 
constraction  that  makes  Ladies'  Hair  Pins  at  the  rate  of  180  per  minute. 
A  coil  of  wire  is  placed  upon  a  drum  or  cylinder  which  is  suspended 
from  the  ceiling,  and  the  point  being  inserted  on  to  the  machine,  it 
does  all  the  work  and  requires  no  immediate  superintendence  until  the 
whole  quantity  of  wire  is  exhausted. 

The  American  Flask  and  Cap  Company  have  machinery  for  filling 
Percussion  Caps  with  fulminating  Powder  and  also  an  arrangement  for 
counting  caps  that  is  somewhat  peculiar.  A  little  girl  holds  in  her  hand 
a  perforated  tin  plate,  which  she  thrusts  in  the  heap  of  caps  before  her, 
each  hole  being  just  large  enough  to  admit  a  single  cap,  and  slight  sift- 
ing motion  causes  the  apertures  to  be  filled.  There  are  one  hundred 
holes  in  a  plate,  and  consequently  when  the  plate  is  full  the  exact  number 
is  known.  There  is  also  a  false  bottom  to  the  counter,  which  being 
pulled  out  allows  the  caps  to  fall  into  a  long  trough,  from  which  they  are 
easily  slid  into  the  paper  boxes.  About  one  hundred  tons  of  copper 
are  annually  converted  into  Percussion  Caps  in  this  establishment. 

The  Waterbury  Clock  Company  is  one  of  the  five  large  companies 
engaged  in  manufacturing  Clocks  in  the  United  States.  At  their  manu- 
factory is  also  made  the  walking  Dolls  or  "  brazen  young  ladies" — a  toy 
which  has  attracted  a  vast  deal  of  attention  in  the  leading  cities. 

Charles  J.  Taylor  has  an  establishment  for  making  Drawers,  Under- 
shirts, and  Merino  Wool  knitted  articles.  The  American  Suspender  Co. 
is  probably  the  largest  manufacturer  of  Elastic  Webbings  in  the  United 
States.  Besides  these  Companies  there  are  in  Waterbury  the  Mattatuck 
Manufacturing  Company,  which  makes  Lamp  Tubes,  Thimbles,  Um* 
brella  and  Parasol  furniture ;  the  Waterbury  Hook  and  Eye  Company ; 
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the  Waterfonry  Button  Company ;  the  Lane  Manufacturing  Companj, 
which  makes  Buttons ;  Oakville  Company,  solid  headed  Pins ;  Hitch- 
cock &  Castle,  Buttons  and  Hooks  and  Eyes;  American  Ring  Co.; 
E.  Robinson  &  Son,  cloth  Buttons;  Waterbury Buckle  Co.;  Waterbury 
Gas  Light  Co.;  Maltby,  Morton  &  Co.,  manufacturers  of  Ivory  and 
Steel  carriage  Trimmings,  fine  Pearl,  Test,  and  Ladies'  Dress  Buttons; 
Charles  W.  Johnson,  manufacturer  of  Machinery ;  H.  A.  Mathews,  Car- 
riage and  Harness  Trimmings ;  the  Farrel  Foundry  and  Machine  Com- 
pany; the  City  Manufacturing  Company,  which  makes  patent  Lamp 
Tops  and  Tubes;  Steel  &  Johnson,  Manufacturing  Company,  Metal 
Buttons  and  Jewelry ;  D.  B.  Hurd,  Button  Eyes,  Backs,  and  Staples ; 
and  the  Waterville  Knife  Company,  manufacturers  of  Pocket  Cutlery. 


MANUFACTURES  OF  MIDDLETOWN,  CONN. 

MiDBLETOWN,  situatcd  on  the  west  bank  of  the  Connecticut  River, 
fourteen  miles  south  from  Hartford,  has  several  important  manufactories, 
especially  of  Firearms,  Gum  Elastic  Suspenders,  Hardware,  Pumps  and 
other  hydraulic  machines. 

The  manufacture  of  Firearms  is  carried  on  by  the  Alsop's  &  Savage 
Firearms  Manufacturing  Companies,  gun-locks  by  Ira  A.  Johnson,  gun- 
barrels  by  Peter  H.  Ashton,  and  cartridges  by  De  Witt  Sage.  All  these 
shops  are  now  busily  employed. 

The  first  manufactory  of  Gum  Elastic  Suspenders  established  in  the 
United  States,  was,  we  believe,  that  of  the  Russel  Manufacturing  Com- 
pany at  Middletown.  This  Company  has  now  five  mills,  and  makes 
Suspenders,  Patent  Solid  Belting,  Patent  Cord  Clothing,  Girth,  Roller 
Rein,  and  Boot  Webs,  to  the  amount  of  $300,000.  George  H.  Hurlbut 
is  Treasurer  of  the  Company.  Suspender  Twist,  Thread  and  Yarn,  are 
made  by  the  Falls  Manufacturing  Company,  of  which  S.  G.  Hurlbut  is 
Treasurer. 

Machinery  and  various  articles  in  metals  are,  as  is  usual  in  Connecticut, 
made  at  several  establishments.  The  two  principal  machine  shops  are 
those  of  William  Stroud  and  the  Sanseer  Manufacturing  Company 
(C.  F.  Browning,  Treas.),  who  also  manufacture  Cast  Iron  Bolts;  Locks 
are  made  by  William  Wilcox  &  Co. ;  Grommets,  Thimbles,  and  Clews 
by  J.  E.  Penfield  &  Son  ;  and  Patent  Iron  Grommets  and  Galvanized 
Iron  Clews  and  Thimbles,  by  Wilcox  &  Hall.    Blind  Fastenings  and 
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Saw  Stretchers  are  made  by  Horace  Yan  Sands ;  Washing  Machines  bj 
the  Washing  Machine  Company ;  Clothes  Wringers  by  the  Metropolitan 
Company  (W.  M.  Terrell,  Treasurer) ;  Sewing  Machines  by  the  Middle- 
town  Mannfacturing  Company  (J.  Hotchkiss,  Treasurer);  and  Try- 
squares,  bevels,  etc.,  by  J.  Tidgewell  &  Son  and  Steel  yards  by  Hib- 
bart  Smith,  Jr.  There  is  also  an  important  manufactory  of  Britannia 
ware  (F.  W.  &  O.  Z.  Peltor)  ;  of  Hoop  Skirts  and  Corset  Braces  (Fer- 
dinand  A.  Hart) ;  of  Paper  Boxes  and  Hoop  Skirt  Trimmings  (Henry 
S.  White) ;  of  Body  Braces  and  Trusses  (J.  Danforth) ;  of  Patent 
Rein  Snaps  and  Snap  Hoops  (J.  R.  Hensha'w  &  Co.)  ;  of  Doors,  Blinds, 
Sash  and  Patent  Well  Curbs  (Hubbard,  Bros.) ;  of  Soap  and  Oandles 
(Allison,  Bros.)  ;  of  Carriages  (Corn well  &  Warner)  ;  and  of  Japanned 
Ware,  of  which  J.  O.  Smith  is  proprietor. 

But  probably  the  manufactory,  which  of  all  others  in  Middletown 
is  most  widely  known  in  this  country  and  abroad,  is  that  of  the  W.  & 
B.  Douglas  Manufacturing  Company.  This  concern  was  founded  in 
1832  by  William  Douglas  and  W.  H.  Guild,  who  then  commenced  busi- 
ness as  machinists  and  manufacturers  of  small  engines,  but  it  dates  its 
celebrity  from  1842,  when  the  brothers,  William  and  Benjamid  Douglas, 
having  invented  a  novel  Revolving  Stand  Pump,  determined  to  make 
its  manufacture  a  specialty,  and  for  the  purpose  of  introducing  it 
traveled  with  a  pump  under  each  arm  from  store  to  store.  At  that  time 
an  iron  or  metallic  pump  was  scarcely  known,  and  it  required  the  most 
persevering  efforts  to  convince  the  public,  then  less  disposed  than  now 
to  encourage  novelties,  of  their  value.  These  men,  however,  who  were 
grandsons  of  Col.  Wm.  Douglas,  of  Revolutionary  fame,  and  descendants 
of  the  renowned  Douglas  of  Scotland,  whose  motto,  "jamais  arriere** 
(never  behind),  they  still  maintain,  came  of  stock  that  were  not  to  be 
dismayed  by  difficulties,  and,  though  their  sales  in  the  first  year  of  their 
enterprise  did  not  amount  to  three  hundred  pumps,  they  persevered 
until  now  the  Douglas  pump  is  a  standard  article  in  the  stock  of  almost 
^very  dealer  in  American  Hardware. 

In  1858,  the  elder  brother,  William  Douglas,  died,  and  a  new  Com- 
]^iiT,  incorporated  by  a  special  charter  granted  by  the  Legislature  of 
Coauooticut,  was  formed,  under  the  old  name  of  W.  &  B.  Douglas,  of 
whivh  Boiyamin  Douglas  is  President.  Besides  a  great  variety  of 
tNimt.^  they  manufacture  Hydraulic  Rams  and  Garden  Engines,  in 
which  they  have  made  important  improvements,  and  also  Wrought  Iron 
Hutt«<  *nd  Hinges.  Their  sales  now  of  Hydraulic  machines  alone  amount 
\%>  ^hs>\k%  $3l]K).000  annually,  and  their  market  includes  not  only  this 
vvuuiry.  but  the  Canadas,  South  America,  the  West  Indies,  Australia, 
Aud  l!Utr»p««  Asia,  and  nearly  every  portion  of  the  civilized  world. 
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MANUFACTURES  OF  NORWICH. 

Norwich,  sitaated  in  NeV  London  Connty,  at  the  head  of  navigation 
on  the  Thames  River,  formed  by  the  conflaence  of  the  Yantic  and 
Shetacket,  had  in  1860,  according  to  the  Census  Returns,  146  manu- 
factaring  establishments,  with  an  aggregate  capital  of  $2,498,300,  em- 
ploying 1,674  male  and  1,398  female  hands,  yielding  products  valued  dt 
$4,686,972.  About  one-fourth  of  this  amount  was  in  Denims,  Ticks  and 
Stripes,  made  principally  at  the  factories  of  the  Falls  Company  and  the 
Shetucket  Company — each  of  which  has  a  capital  of  $500,000 — William 
P.  Greene  being  President,  and  Gardner  Greene,  Secretary,  of  both 
companies.  At  five  woolen  mills.  Flannels,  Cassimeres  and  Worsted 
goods  were  made  to  the  amount  of  $744,800,  while  Hosiery  was  made 
at  one  manufactory  to  the  amount  of  $75,000.  The  Norwich  Bleaching 
and  Callendering  Company  employed  52  men  and  12  women,  ^and  pro- 
duced a  value  of  $150,000.  Paper  has  long  been  a  prominent  article  in 
the  manufacture  of  this  place.  The  first  paper  manufactured  in  Con- 
necticut was  made  in  Greenville,  now  a  part  of  Norwich,  where  are  now 
the  extensive  mills  of  the  Chelsea  Manufacturing  Company  (E.  G. 
Bartow,  President,  and  T.  Bartow,  Secretary),  which  has  a  capital  of 
$200,000  employed  in  making  Printing  Paper. 

The  manufactures  of  Iron  are  also  important.  Machinery  and  Cast- 
ings were  made  at  sev^n  establishments  to  the  amount  of  $535,000, 
including  Springs,  Axles,  and  Paper  Machinery  made  by  Samuel  Mow- 
rey  to  the  amount  of  $60,000,  and  including  Anger  Bits  made  by 
Charles  B.  Converse  &  Co.  The  Sterry  Faucet  Company  manufactured 
Faucets,  Cocks  and  Yalves,  to  the  amount  of  $30,000.  There  are  also 
two  manufactories  of  Firearms — the  Bacon  Manufacturing  Company 
(John  W.  Stedman,  President,  D.  P.  Coon,  Treasurer),  and  the  Nor- 
wich Arms  Company  (A.  H.  Almy,  President,  and  W.  H.  Tingley, 
Treasurer).  The  latter  company  have  now  one  of  the  largest  private 
Armories  in  the  United  States.  They  are  manufacturing  about  1200 
Muskets,  3,000  Bayonets,  and  2,000  Locks,  besides  Rifles  and  Carbines, 
per  week.  They  are  sole  mannfacturftrs  of  a  new  breech-loading  Rifle 
invented  by  Armstrong  A  Taylor,  of  Augusta,  Kentucky,  which  is  said 
to  be  a  very  superior  and  eflTective  weapon. 

Probably  no  firm  in  Norwich  has  done  as  much  to  make  the  town 
known  abroad  as  Richardson  &  Co.,  manufacturers  of  Dr.  Sweet^s  Lini- 
ment. This  physician  was  most  remarkable  for  his  skill  as  a  bone-setter, 
and  a  preparation  made  in  accordance  with  his  prescription  has  been 
advertised  by  this  firm  wherever  newspapers  ara  printed. 


44S  '      MAMTTYACTURES  OF  NEW  LONDON. 

The  misceUaneons  manafactures  of  Norwich  indade  Coufectionerr, 
Carnages*  Harness,  Sash,  Doors  and  Blinds,  Case's  Morocco  Manu- 
C»c:orT.  CroekeFs  Cork  Factory,  Turner  &  Co.'s  Cordage  Works,  and 
tile  Wood  Type  Manufactory  of  William  H.  Page  &  Co.,  whose  wood 
W(:er  b  in  great  demand  not  only  by  the  printers  of  the  United  States  » 
W(  0/  Coatinental  Europe. 


London,  the  other  county  town  of  New  London  Connty,  has  a 
f^w  maanfactories  of  importance,  and  as  the  people  are  active  and  ea* 
lerprisingy  it  is  probable  that  the  next  decade  will  witness  a  considerable 
addition  to  their  number.  The  principal  manufactories  are  those  of  the 
Wilson  Manufacturing  Company,  who  make  Hardware  and  Brass  Cast- 
ings ;  the  Iron  Foundries  and  Boiler  Shops  of  the  Albertson  &  Douglas 
Machine  Co.  and  New  London  Manufacturing  Co. ;  the  Paper  Mills  of 
O.  Woodworth  and  Robinson  &  Bingham ;  the  Piano  Manufactory  of 
T.  M.  Allyn  &  Co.;  and  the  New  London  Horse-Nail  Co.  (J.  C.  Tate, 
i^r^dent).  Besides  these.  Jewelry  is  made  by  William  Butler,  Dand 
Lt64,vnil\  and  Leonard  S.  Brown ;  Melodeons  by  Nathan  D.  Smith ; 
tN&mpci  and  Blocks  by  Barnes  &  Crocker  and  Charles  H.  Whittemore; 
C^t'M^ir^  by  William  F.  Beables  and  John  N.  Brown ;  and  Harnesses 
¥^  W.  &  Lewis. 

lu  no  Stale  in  the  Union  is  the  manufacture  of  the  lighter  articles  in 
D*iHm1  sto  extensitely  carried  on  as  in  Connecticut.  Almost  every  village, 
^cip<xuaUy  iu  the  valleys  of  the  Naugatnck  and  Hoasatonic,  is  the  seat 
ol'  s.vv^ral  manufactories,  where  both  skilled  handicraft  and  highly  in- 
g^Hiiotta  machinery  are  employed  for  the  production  of  articles  of 
^uli^v  iu  iron,  brass,  or  copper.  Each  village,  too,  is  generally  distin* 
gai^od  for  the  prominence  of  some  particular  manufacture.  Bristol  is 
UiA^  tor  its  manufactories  of  Clocks  and  Clock  Trimmings ;  Waterbury 
and  .Vaaoiua  for  their  Brass  manufactures;  East  Hampton  for  its  Bells; 
New  b^itaiu  and  Meriden  for  Hardware;  Winsted  for  its  Scythes; 
Utimiughaai  tot  its  Hoop  Skirts;  Danbury  for  Hats;  and  in  these, 
i^4vi  tho  mor^  prominent  manufacturing  centres  that  we  have  mentioned, 
^v  produciHl  articles  that  it  would  reqpire  a  volume  to  enumerate,  and 
^tiu'li  f<K  oheapness  and  ingenious  workmanship  are  the  Wonder  of  the 
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MANUFACTURES  OF  MANCHESTER,  N.  H. 

• 

,  Manchestsb,  situated  on  the  Merrimack  river^  58  miles  from  Boston, 
is  the  largest  manofacturing  town  in  New  Hampshire.  In  1860^  according 
to  the  censns  returns^  it  had  178  manufactories,  with  an  aggregate  capital 
of  $8,327,695,  employing  8104  male,  and  5024  female  hands,  and  pro- 
duced a  value  of  $10,665,296.  Fullj  three-fourths  of  this  amount  was  in 
cotton  and  mixed  goods,  made  by  four  Companies,  which  had  an  aggregate 
capital  of  $6,300,000. 

Manchester,  like  Lawrence  and  Lowell,  is  a  magnificent  specimen  of  the 
enterprise  and  skill  of  the  New  England  people.  Thirty-five  years  ago  the 
place  upon  which  the  city  is  built  was  occupied  by  a  few  farmers,  there 
being  nothing  more  than  a  small  village  at  Amoskeag  Falls.  It  is  now  a 
municipality,  with  a  population  of  25,000,  which  is  rapidly  increasing.  Its 
prosperity  is  due  largely  to  the  proprietors  of  the  AM09R£Aa  Manupao- 
TUBINQ  CoMPAKT,  who  owucd  originally,  26,000  acres,  lying  on  both 
sides  of  the  river;  and  who,  instead  of  attempting  a  great  speculation,  dis- 
posed of  the  land  on  very  favorable  terms,  and  encouraged  manufacturing 
enterprises.  This  Company  was  incorporated  in  July,  1831,  and  com- 
menced operations  in  1839.  Its  capital  was  originally  $1,000,000,  but  has 
since  been  increased  to  $3,000,000.  Its  business  comprises  the  selling  of 
lands,  letting  water-power,  and  manufacturing  cotton  goods  and  machinery, 
including  locomotives.  In  all  these  enterprises,  the  Company  has  been 
remarkably  successful;  and  during  the  last  two  years  it  declared  annual 
dividends  of  40  per  cent,  upon  its  capital  stock.  When  in  full  opera- 
tion, this  Company  gives  employment  to  over  3000  persons. 

The  '<  Stark  Mills''  is  another  large  corporation  in  Manchester,  and  com- 
menced operations  in  1839,  with  an  authorized  capital  of  $1,250,000.  This 
Company  has  two  mills  employed  in  making  ducks,  denims,  sheetings 
and  canton  flannels,  and  seamless  grain-bags — a  novel  and  important  article 
of  trade.  These  bags  are  45  inches  long,  and  are  manufactured  of  various 
qualities  and  weight.  The  warp  is  a  double  one;  and,  by  the  construction 
of  the  loom,  the  '<  filling,"  or  wefl,  traverses  both  sides,  uniting  the  warps 
at  the  edge,  instead  of  producing  a  selvage.  The  loom — the  invention  of 
Cyrus  W.  Baldwin — ^is  a  perfect  self-actor  or  automaton.  It  commences 
the  bag,  goes  on  until  the  requisite  number  of  picks  has  been  thrown  in, 
to  make  up  the  length;  it  then  closes  the  bottom,  throws  in  a  given  num- 
ber of  picks  as  a  to6,  and  then  commences  another  bag.  All  that  the 
weaver  has  to  do  is  to  attend,  in  the  usual  way,  to  the  perfect  working  of 
the  machine,  and  cut  out  each  bag,  as  from  their  thickness,  any  quantity 
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accumulated  on  a  cloth-beam  would  be  an  encumbrance  to  Hie  macliixie. 
As  the  bags  are  cut  out,  the  weaver  folds  and  piles  them  by  the  side  of 
the  loom,  and  these  are  removed,  and  an  account  taken  every  lialf-daj. 
The  bags  are  hemmed  round  the  top,  or  mouth,  by  sewing-machines,  each 
machine  being  attended  by  one  female  operative;  and  the  average  woi^  of* 
each  is  650  bags  for  a  machine  per  day.  There  are  126  of  these  seamleaB 
bag-looms  at  work  in  the  Stark  Mills.  The  average  make  is  47  bags  for  a 
loom  per  day,  and  the  speed  about  130  picks  per  minute. 

The  "  Manchester  Print  Works,"  incorporated  in  1839,  has  a  capital  of 
$1,800,000,  employs  1500  operatives,  and  produces  about  15,000,000  yards 
of  delaines,  bareges,  and  calicoes,  annually.  The  Printery  is  a  fire-proof 
structure,  built  of  brick,  in  the  form  of  a  hollow  square,  165  by  200  feet 
This  Company  has  been  among  the  foremost  in  adopting  devices  calculated 
to  save  labor.  A  cotton  piece  in  this  establishment  is  scarcely  toached  by 
hand,  from  the  time  it  enters  the  machine  until  it  is  dyed,  and  has  to  be 
untwisted  from  the  wringing,  after  dyeing.  The  engraving  of  the  roUerSi 
instead  of  being  performed  by  the  old,  tedious  hand-process,  is  executed  by 
the  ingenious  Pentograph  machine,  invented  by  John  Hope,  of  Providenoey 
and  which  has  been  previously  described.  The  singeing  of  the  dothy 
instead  of  being  accomplished  as  formerly,  by  being  drawn  over  red-hot 
cylinders,  is  now  effected  by  an  ingenious  machine,  which  supplies  gas  for 
the  burning  material.  The  fabric  is  passed  rapidly  over  a  horizontal  pipe, 
along  which  numerous  little  apertures  extend  in  a  straight  line,  so  thai 
ike  gas,  ignited,  gives  a  long  line  of  flame,  equal  to  the  width  of  the  cloth. 
The  movement  is  at  the  rate  of  about  three  feet  in  a  second,  and  the  loose 
fibres  are  burned  off  without  igniting  the  fabric.  The  stopping  of  the 
motion  cuts  off  the  gas  beneath  the  cloth,  and  of  course  extinguishes  the 
flame,  which  is  immediately  relighted  as  soon  as  the  movement  again  com- 
mences, by  means  of  side  lights — the  extinguishing  and  relighting  being 
effected  by  the  action  of  the  machinery  itself,  without  any  additional  mani- 
pulations of  the  workmen.  Any  sparks  that  may  remain  are  extinguished, 
as  the  cloth  immediately  passes  between  two  rubbers  placed  in  front  of  the 
line  of  flame. 

The  other  important  corporations  in  Manchester,  are  the  Amoskeag 
Duck  and  Bag  Company,  which  has  a  capital  of  $300,000,  and  manufac- 
tures 600,000  bags  per  annum ;  the  Amoskeag  Paper-mill,  which  produces 
about  one  and  a  quarter  tons  of  book  and  news  paper  per  day;  the  Amos- 
keag Axe  Company,  which  employs  50  hands,  and  makes  about  800  tools 
per  day;  the  Langdon  Manufacturing  Company,  capital  $225,000;  the 
Manchester  Iron  Works,  and  the  Manchester  Locomotive  Works,  which 
were  incorporated  in  1854,  with  a  capital  of  $100,000,  and  have  been 
very  successful. 
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Nashua,  in  Hillsboro'  Countjy  at  the  confluence  of  the  Nashua  and 
Merrimac  rivers,  about  forty  miles  from  Boston,  is  the  second  most  impor- 
tant manufacturing  town  in  New  Hampshire.  It  has  a  capital  of  over  two 
million  dollars  invested  in  manufactures,  employs  about  2800  hands,  and 
produces  an  annual  value  of  nearly  $4,000,000.  About  twenty  million 
yards  of  cotton  goods  were  made  in  1860  by  three  corporations,  the 
Nashua,  Jackson,  and  Harbor  Manufacturing  Companies,  whose  aggregate 
capital  was  $1,660,000,  and  who  employed  1600  operatives.  The  oldest 
and  largest  of  these  companies  is  the  Nashua,  which  has  4  mills,  having 
40,000  spindles  and  1200  looms,  and  also  an  extensive  machine-shop. 
The  Jackson  has  3  mills,  with  22,000  spindles  and  700  looms. 

Next  •  to  Cotton  goods,  the  most  prominent  mano&ctories  are  those  of 
Iron  and  the  various  fabrics  of  Iron.  Of  these  the  most  important  are  the 
works  of  the  Nashua  Iron  Company,  which  manufactures  every  descrip- 
tion of  forged  work,  including  forged  iron  locomotive  driving-wheelS| 
locomotive  tires,  piston  and  connecting  rods,  frames,  crankj  straight 
and  car  axles,  locomotive  cranks,  etc.  The  works  comprise  two  forge 
shops,  one  with  four  steam  trip  hammers,  and  one  with  three  steam 
hammers,  a  rolling-mill,  and  a  machine-shop.  In  equipments  and  general 
facilities,  these  works  are  not  surpassed  by  any  similar  ones  in  the 
country. 

The  Nashua  Iron  Company  was  organized  in  1848,  and  its  present 
capital  is  $125,000,  though  the  Company  have  the  privilege  of  increasing 
it  te  $800,000.  All  the  extensive  additions  that  have  been  made  to  the 
works  and  machinery  within  a  few  years,  were  paid  for  out  of  the  profits 
of  the  Company,  which  had  been  set  aside  as  a  reserved  fund,  after  paying 
the  usual  dividend.  About  180  men  are  now  employed  in  the  works,  and 
the  average  annual  product  is  $500,000.  Moses  A.  Herrick,  Esq.,  of 
Boston,  is  Treasurer  of  this  well-managed  and  successful  Company. 

Machinists'  Tools  and  Steam  Engines  are  made  quite  extensively  by  the 
firm  of  Gage,  Waener  &  Whitney.  The  senior  partner  of  this  firm 
established  in  1837  what  is  believed  to  have  been  the  first  shop  in  the 
United  States  devoted  exclusively  to  the  manufacture  of  machinists'  tools. 
The  present  co-partnership  of  John  H.  Gage,  David  A.  G.  Warner,  and 
George  Whitney,  dates  from  December,  1851.  Their  manufactures 
include  iron  planers  of  all  sizes,  engine  lathes,  from  the  smallest  watch- 
maker's up  to  a  size  suitable  for  turning  locomotive  driving-wheels  six  or 
eight  feet  in  diameter^  hand  lathes  of  all  sizes,  chucking  lathes  of  aH 
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dimensions,  with  sliding  bed,  Wltroutting  machines  for  rapidly  transform- 
ing any  part  of  a  plain  bolt  into  a  nice  evenlj-threaded  screw,  upright  ind 
swing  drills,  boring  machines  for  shaping  the  interior  of  steam  cylinden 
or  other  bores  of  large  diameter,  slabbers  of  all  kinds,  gear-cntting  engines 
of  all  sizes  for  shaping  and  smoothing  the  teeth  of  gear  wheels  with  perfect 
accuracy,  power  punching-machines  of  various  sizes,  &o.  Since  1852 
Messrs.  Gage,  Warner  &  Whitney  have  also  been  manofitctareiB  of  Steaa 
Engines.  The  first  steam  engine  built  by  them  is  now  employed  is 
driving  their  own  machinery,  and  as  a  specimen  of  worknvuQship  ii 
highly  creditable  to  its  builders. 

Nashua  has  also  a  very  important  manufactory  of  locks  and  house 
trimmings,  known  as  the  Nashua  Lock  Company.  This  company  ii 
the  successor  of  Col.  L.  W.  Noyes,  who  commenced  business  in  1887, 
'  and  was  one  of  the  first  in  the  country  to  engage  extensively  in  the  msan- 
facture  of  locks.  When  this  company  was  organized  American  locks  man 
scarcely  recognised  as  articles  of  hardware,  but  by  improvements  ia 
machinery,  and  facilities  for  manufacturing,  the  price  has  been  gradoally 
reduced,  until  imported  locks  are  almost  excluded  from  the  Americu 
market.  Every  description  of  mortise  and  rim  looks,  mortise  and  rim 
latches,  and  every  variety  of  knobs  and  house  trimmings,  are  now  made 
by  this  Company,  and  sold  at  their  warehouse  in  Boston.  The  works 
comprise  an  iron  and  brass  foundry,  where  castings  are  made  for  sale,  ai 
well  as  for  consumption  in  their  other  manufactures.  This  Company  make 
looks  that  range  in  price  from  50  cents  to  $60  per  dozen. 

In  1859  Mr.  Franklin  O.  Munroe  purchased  the  interests  of  his 
associates  in  the  Nashua  Lock  Company,  and  he  is  now,  we  believe,  sole 
proprietor. 

The  Underbill  Edge  Tool  Company  have  also  an  important  establish- 
ment in  Nashua  for  making  tools  of  all  kinds. 

Besides  these.  Gage,  Murray  &  Oilman  have  an  extensive  manu&etoiy 
of  cards  and  fancy  papers,  Eaton  &  Ayer,  of  bobbins  and  shuttles, 
George  W.  Johnson,  of  fliers  and  spindles,  E.  S.  Rogers  &  Son,  of  palm- 
leaf  hats.  Chase  &  Baldwin  and  Alonzo  Taylor,  of  sewing  machines,  Lewis 
Kimball,  of  bedsteads.  Holt  &  Jones,  of  mattresses,  etc.,  J.  &  P.  MuUea, 
of  carpets,  George  A.  Rollins  &  Co.,  of  machinery,  and  S.  S.  Davis  and 
Scott  &  Noyes,  of  soap  and  candles.  Confectionery  is  made  to  a  consider- 
able amount  by  J.  C.  Kompton,  John  Webster,  C.  Qoldthwait,  and 
Charles  Holman;  iron  castings  at  the  foundries  of  Charles  Williams  and 
J.  D.  Otterson ;  flour  and  meal  by  Sargent  k  Cross  and  Eaton  &  Ayer; 
sash,  doors  and  blinds  by  George  E.  Wilder;  bird-cages  by  Fletcher 
&  Webster;  patent  money-drawers  by  A.  0.  Miles;  and  hop  yeast  by  M. 
k  K.  F.  Worcester  and  S.  P.  Dean. 
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MANUFACTURES  OF  CONCORD. 

CoNOORDy  the  capital  of  the  State  of  New  Hampshire,  is  distingnislied 
principally  as  an  industrial  centre,  for  its  manufactories  of  carriages  and* 
wagons.  In  1860  there  was  a  capital  invested  in  this  manufacture  of 
$294,000,  employing  811  men,  whose  production  for  that  year  was 
$859,946.  It  is  probable  that  the  annual  average  product  is  consider- 
ably more  than  this.  The  firms  engaged  in  the  business  in  1860  were 
J.  S.  &  E.  A.  Abbott,^  Lewis  Downing  &  Sons,  J.  T.  Blodgett,  James 
Butters,  Benjamin  Coffin,  William  Crockett,  Samuel  M.  Griffin,  and  David 
Pearson,  and  Warde  &  Humphrey,  whose  shops  were  at  Fisherville. 

The  Iron  and  Stove  foundries  of  J.  D.  Cooper  &  Co.,  and  W.  P.  &  T. 
H.  Ford,  employed  53  men,  and  produced  a  value  of  $116,400.  The 
Messrs.  Ford,  proprietors  of  the  "  Concord  Iron  Foundry,"  also  manufac- 
ture ploughs^  harrows,  cultivators,  and  other  agricultural  implements. 
Among  the  special  articles  made  by  them  are  Harrow  and  Cultivator 
Teeth,  so  formed  that  they  can  be  chilled,  which  peculiarly  adapts  them 
for  sward  land;  and,  as  many  practical  farmers  have  certified,  they  pul- 
verize the  soil  more  effectually  than  any  other  implement  of  husbandry  in 
use. 

Melodeons  and  Seraphines  are  made  by  the  firms  of  Prcscott  Brothers, 
and  Liscom,  Dearborn  &  Co.  The  church  Seraphines  made  here,  with 
double  reeds,  costing  from  $125  to  $150,  are  especially  suitable  for  small 
churches.  The  firm  of  Liscom,  Dearborn  &  Co.  also  manufacture  Piano 
Fortes,  and  have  attained  more  than  a  local  reputation  in  this  branch. 

Boots  and  shoes  are  made  by  nine  firms  to  the  amount  of  $110,000,  and 
Lasts  by  J.  L.  Jackson  to  the  amount  of  $10,000.  Men's  half-hose  are 
made  by  B.  F.  &  D.  Holden,  and  worsted  goods  by  T.  H.  Brown.  These 
firms  in  1860  employed  53  hands,  and  manufactured  to  the  amount  of 
$77,900.  Concord  has  also  manufactories  of  Brooms,  Carriage  Springs, 
Gloves,  Palm  Leaf  Hats,  Essential  Oils,  Ground  Plaster,  Soap  and  Can- 
dles, Spokes  and  Hubs,  and  several  saw  and  planing  mills.     In  West 

(1)  The  works  and  lumber-yards  of  the  Messrs.  Abbott  occupy  about  four  acres  of 
ground.  Thej  commenced  business  in  Concord  in  1828,  and  since  then  have  built 
every  description  of  vehicle  from  a  wheelbarrow  to  a  coach,  including  express 
wagons,  circus  wagons,  stage  coaches,  monkey  and  lion  cages  for  peripatetic  mena- 
geries. They  recently  built  four  leviathan  coaches  for  Australia,  six  feet  four  inches 
between  the  wheels,  designed  to  carry  thirty- two  passengers,  and  a  large  number  of 
mail-wagons  for  the  Pacific  Mail  Company  and  the  Overland  Mail  Transportation 
Company.  About  one-fourth  of  all  the  wagons  they  make  are  exported  to  the  Cana- 
das,  Mexico,  South  America,  Australia,  and  Europe. 
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Concord  Henry  Dunklee  employed  10  hands  in  the  mannfactare  of  Sewbg 
and  Embroidery  silks. 

Fisherville,  generally  regarded  as  a  part  of  Concord,  though  sitnafted 
six  miles  north  of  the  main  village,  contains  a  number  of  important  manu- 
factories. Here  is  the  cotton  mill  of  H.  H.  &  J.  S.  Brown,  who  in  1^ 
employed  65  males  and  110  females,  run  11,500  spindles  and  304  looms, 
and  produced  2,750,000  yards  of  print  cloths.  As  a  general  rule,  the 
manufacturers  of  Textile  fabrics  are  not  so  much  distinguished  for  genenl 
intelligence  and  enterprise  as  the  workers  in  metals;  but  this  firm  isaa 
exception  to  the  rule. 

In  Fisherville  also  is  the  saw  manufactory  of  Oaqb,  Portxr  &  Co.,  one 
of  the  most  important  of  its  class  in  the  country.  This  firm  import  their 
steel  direct  from  England,  and  have  adopted  several  improvements  in 
grinding  and  tempering  their  saws,  the  important  process  of  tempering 
being  personally  superintended  by  the  senior  partner,  Mr.  Gage.  Thej 
manufacture  every  description  of  cast-steel  saws  ordinarily  used,  including 
circular,  mill,  cross-cut,  and  wood-saws,  and  each  is  acoon(ipanied  with  a 
liberal  warranty,  and  if  defective,  can  be  returned.  The  firm  has  beet 
established  since  1849,  and  in  fifteen  years  has  attained  a  reputation  that 
older  firms  may  envy.  We  believe  this  is  the  only  firm  engaged  in  the 
manufacture  of  saws  in  the  State  of  New  Hampshire. 

Piano  Forte  Hardware  is  made  by  the  firms  of  J.  B.  Band  and  Wibon 
&  Blake,  who  employ  20  hands.  Mr.  Band  is  also  a  manufacturer  of 
Piano  Fortes,  and  is  proprietor  of  Hun  toon's  patent  machine  for  cutting 
Serpentine  Fluted  work.  Piano  Forte  and  Seraphine  le^-s,  bedstead  posts, 
balusters,  etc.,  can  be  carved  or  fiuted  by  means  of  this  remarkable 
machine  with  as  much  facility  as  wood  is  turned  in  an  ordinary  turning- 
lathe. 

Furniture  is  made  in  Fisherville  to  the  amount  of  over  $80,000  annually 
by  the  two  firms  of  Caldwell,  Amsden  &  Co.,  and  William  Bobinson,  who 
employ  120  hands. 

The  aggregate  value  of  the  articles  annually  manufactured  in  Gonocnd 
amounts  to  about  two  millions  of  dollars. 
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MANUFACTURES  OP  VERMONT. 

Vermont  is  more  exclusively  agricultural  than  any  of  tlie  other 
Northern  States.  In  1850  the  persons  engaged  in  agricultural  pursuits 
exceeded  those  employed  in  manufactures  in  the  proportion  of  nearly  six 
to  one.  In  1860^  according  to  the  census  returns,  there  were  in  the  State 
1501  manufacturing  establishments,  producing  more  than  $500  a  year, 
which  had  a  capital  invested  of  $9,500,000,  employed  8940  male,  and 
1860  female  hands,  and  yielded  products  valued  at  $16,000,000.  The 
census-takers  in  this  State  appear,  however,  to  have  been  more  negligent 
in  the  performance  of  their  duties  than  usual,  for,  including  carpenterSi 
builders,  and  blacksmiths,  which  are  enumerated  in  other  places,  we  have 
before  us  a  list  of  the  names  of  over  3000  individuals  and  firms  engaged 
in  manufacturing  pursuits  in  Vermont  in  1860,  and  it  would  be  prepos- 
terous to  assume,  though  the  factories  are  generally  small,  that  as  many  as 
one-half  of  them  made  less  than  $500  per  year.  Of  these  establishments, 
about  1500  were  engaged  in  the  various  manufactures  of  wood,  there  being 
in  the  State  over  600  saw,  clapboard,  and  shingle-mills;  50  manufacturers 
of  wash-boards,  butter  firkins,  clothes-pins,  pails,  wooden  bowls,  etc.;  250 
carriage  and  sleigh  manufacturers;  150  cabinet-makers;  50  chair  and  75 
bedstead  manufacturers;  26  pill,  cheese,  and  packing-box  factories;  50 
manufacturers  of  agricultural  implements;  80  of  doors,  sash,  and  blinds; 
4  of  axe-helves;  and  13  of  broom,  fork,  hoe,  and  scythe-handles.  There 
were  in  the  State  over  400  boot  and  shoe  shops,  and  160  tanning  and 
currying  shops,  about  50  iron  foundries,  75  machine  shops,  1  car,  and  1 
car-wheel  manufactory.  The  number  of  grist  and  fiouring  mills  exceeded 
300.  There  were  also  17  paper  mills,  5  paint,  4  linseed-oil,  and  2  yellow- 
ochre  manufactories.  About  20  firms  are  engaged  in  the  quarrying  and 
working  marble  at  Rutland,  Dorset,  and  Brandon;  and  slate  is  quarried  at 
Castleton,  Fairhaven,  Guilford,  and  other  places,  by  about  the  same  num- 
ber of  individuals  and  firms,  incljuding  some  important  incorporated  com- 
panies. There  were  in  the  State,  in  1860,  8  cotton  mills,  which 
employed  157  male,  and  222  female  hands,  and  produced  print  cloths, 
wadding,  batting,  etc.,  of  the  value  of  $357,450;  and  51  woollen  mills, 
having  23,371  spindles,  463  looms,  employed  901  male  and  1178  female 
hands,  and  produced  a  value  of  $2,961,137. 

Within  the  last  few  years  there  has  been  considerable  increase  in  the 
development  of  the  natural  resources  of  the  State,  especially  marble,  slate, 
iron,  and  porcelain;  but  there  is  yet  a  very  remarkable  deficiency  in 
extensive  establishments.     With  the  exception  of  the  Brandon  Iron  and 
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Car-wbeel  Worksi  we  know  of  but  one  establishment  in  all  tlie  State  thaii 
for  extent,  celebrity,  and  national  importance,  can  be  fairly  oalled  remark- 
able, or  having  a  history  worth  relating,  and  that  is  the  Platform  Scale 
Manufactory  of 

E.  &  T.  Fairbanks  &  Co.,  St.  Johnslmry,  Vermont. 

Previous  to  1830,  platform  scales,  though  not  entirely  onknown,  were 
very  little  used.  Transactions  by  weight  were  confined  to  the  even  tMJaoce, 
the  Dearborn  balance,  and  the  Roman  steelyard.  The  introduotioo  of 
platform  scales  has  wrought  a  revolution  in  almost  every  department  of 
business  where  measurement  of  quantities  is  required,  whether  relating  to 
the  sale  or  exchange  of  commodities,  or  the  transportation  of  heavy 
bodies;  so  that  this  instrument,  of  comparatively  modem  invention,  is  now 
as  indispensable  in  the  various  transactions  of  business,  as  the  railroad  car 
or  the  canal  boat.  In  the  year  1830  and  1831,  Mr.  Thaddens  Fairbanks 
invented  important  improvements  in  platform  scales,  which  were  patented, 
and  the  manufacture  was  commenced  by  Messrs.  E.  and  T.  Fairbanks  & 
Co.  The  most  essential  improvements  claimed  by  Mr.  Fairbanks  were  the 
employment  of  two  levers  only  in  the  construction  of  the  scale,  being  the 
most  simple  combination  in  a  compound  scale,  and  the  use  of  knife  edge 
bearings,  resting  upon  plain  polished  steel  surfaces. 

The  first  manufactures  of  the  Company  were  confined  to  hay  scales,  but 
additional  improvements  were  from  time  to  time  made,  and  new  modifica* 
tions  adopted,  with  reference  to  the  wants  and  conveniences  of  the  com- 
mercial, manufacturing,  and  agricultural  community.  Their  operations 
were  for  several  years  limited  in  amount,  and  the  introduction  of  platform 
scales  was  slow,  until  the  public  had  time  to  become  assured  of  their 
accuracy,  and  by  experimental  trials  learn  their  great  utility.  As  public 
confidence  was  secured,  and  the  utility  of  the  instrument  was  more  and 
more  demonstrated,  a  demand  was  created  which  has  rendered  it  necessary 
to  increase  the  manufacture  of  scales,  until  at  the  present  time  the  estab- 
lishment of  the  Messrs.  Fairbanks  employs  a  force  of  about  three  hundred 
mechanics  solely  in  the  manufacture  of  scales,  and  their  annual  production 
is  about  $500,000.  About  150,000  scales  have  been  made  by  the  firm, 
including  a  number  of  weigh-lock  scales,  having  a  capacity  of  from  200 
to  250  tons. 

The  general  management  of  the  business  of  the  Company  being  assomed 
by  the  other  partners,  Mr.  Thaddeus  Fairbanks,  who  is  a  practical 
inventor  and  machinist,  has  fVom  the  first  devoted  his  time  and  attention 
to  the  science  of  weighing  as  applied  to  the  compound  balance,  and  to 
perfecting  the  various  modifications  of  scales,  until  at  the  present  time 
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more  than  one  bnadred  differeot  modifioalioiiB  liave  been  inkodnced, 
adapted  to  all  tlie  Tariona  departments  of  bnaiDsss  in  the  civiliied 
world. 

The  works  at  which  these  soales  are  made  are  composed  of  about  20 
structures  of  wood  or  brick,  of  all  periods  of  erection  and  of  all  sizes,  and 
are  less  noteworthy  than  the  system  employed  to  seonre  reliable  work. 
The  theory  of  individual  respousibility  is  so  folly  carried  out,  that  tb« 
name  or  initials  of  the  sealer  is  stamped  on  the  working  parts  of  each  scale) 
large  or  small,  and  thus  any  derangement  or  inaccnracy  subsequently  dia> 
covered  recurs  directly  to  the  workmen,  who  are  frequently  so  anxious  to 
maintain  their  lopntatiou,  that  they  go  long  journeys  at  their  own  expense 
for  the  purpose  of  Investigating  or  correcting  alleged  imperfections. 

For  the  manufacture  of  the  smaller  varieties,  such  as  druggists'  scales, 
weighing  single  drachms,  the  firm  have  a  manufactory  in  the  oily  of  New 
York.  Fairbanks'  scales  are  now  extensively  used  in  foreign  oountries, 
and  it  is  no  exaggeration  to  say,  that  they  have  done  more  than  all 
otber  agencies  combined  to  equalize  the  weight  of  commodities  in  ooin> 
meroial  transaotious. 


STATISTICS  OF  COTTON  MANUFACTURES  IN  NEW  ENGLAND 
FOR  THE  YEAR  ENDING  JUNE  Ist,  1860. 
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MANUFACTURES  OF  THE  WEST. 

In  a  country  so  recently  settled  as  the  Western  States^  and  so  abounding 
in  all  the  elements  that  reward  agricultural  labor,  one  would  not  expect  to 
find  much  development  of  the  manufacturing  arts;  yet  it  appears  that  one- 
fiflh  of  the  aggregate  product  of  manufactures  in  1860  is  to  be  credited  to 
nine  Western  States,  including,  as  such,  Kentucky.  It  is,  however,  also 
true  that  much  the  largest  proportion  of  this  product  was  of  the  commoner 
and  coarser  articles^  as  flour,  whiskey,  lumber,  etc.,  and  that  outside  of  th^ 
principal  cities  comparatively  little  progress  has  yet  been  made  in  the 
higher  or  artistic  branches  of  manufactures.  It  is  also  a  remarkable  &ct 
that  there  has  been  so  little  increase  in  the  production  of  cotton  and 
woolen  goods  within  ten  years,  some  of  the  Western  States  having 
reported  a  less  value  in  1860  than  in  1850.  Of  the  nine  States,  Ohio 
takes  first  rank  in  manufacturing  importance,  and  next  to  New  York,  was 
tlfe  largest  producer  in  the  Union  of  Agricultural  Implements  and  Floor 
and  Meal.  Illinois  is  also  a  large  producer  of  agricultural  implements, 
and  in  products  of  distilleries  was  second  only  to  New  York.  Michigan 
is  the  leading  State  of  the  West  in  sawed  and  planed  lumber;  and  Ken- 
tucky takes  precedence  over  all  the  other  Western  States  in  the  production 
of  Woolen  goods. 


APPROXIMATE  STATISTICS  OF  THE  PRODUCTS  OF  MANU- 
FACTURES  IN  THE  WESTERN  STATES  FOR  THE  YEAB 
ENDING  JUNE  1,  1860. 


SUtai.  Maniifac*g 

EsUbm'ts. 

Ohk) 10,710 

Indiana 5,120 

Michi(can 2,630 

Illinois 4,100 

Witfconsin ^ 8,120 

Minnesota 562 

Iowa M ~.      1,790 

HifBonri 2,800 

Kentucky 8,160 

KanRas 299 

Nebraska 107 

ToUl  in  WMtorn  States...  34,298 


Capital  In- 
rested. 

$58,000,000 

18,875,000 

24,000,000 

27,700,000 

16,580,000 

2,388,310 

7,500,000 

20,500,000 

20,000,000 

1,063,000 

266,676 


Tal.  of  Raw  Mato* 

rial  used,  including 

Fuel. 

$70,000,000 

27,860,000 

19,000,000 

83,800,000 

17,250,000 

1,904,070 

8,500,000 

24,000,000 

21,380,000 

669,269 

237,216 


Arera}^  No.  of 

Hands  £mploy*d. 

Male.    Female. 


69,800 

20,600 

22,860 

23,500 

16,320 

2,104 

6.476 

20,130 

20,580 

1.719 

834 


11,400 

710 

1,260 

870 

770 

19 

102 

1,200 

1,460 


TaliMor 
Ann'l  Prodoei 

$125,000,000 

43,250.000 

35.200/100 

6f»,75«,000 

28.500.000 

8,378,172 

14.900,000 

43,500/X)0 

36,330,000 

2.^0,000 

606,068 


$196,872,885         $224,100,554        204,422      17,793      $390,209,280 
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STATISTICS   OP  THE    LEADING   ARTICLES  PRODUCED   IN 
THE  WESTERN  STATES,  INCLUDING  KENTUCKY,  IN  1800. 


Flour  and  HmI r — • •*••• 

BpirltuouB  Liquors  diffUlled,  44,746,103  gallons.. 

Malt  Liquors  brewed,  1,173,676  barrels. 

Lumber,  sawed  and  planed 

Agricultural  Implements 

Hg  Iron,  162,784  tons 

Bar  and  other  Rolled  Iron,  17,117  tons 

Machinery  and  Steam  Engines 

Iron  Founding 

Leather » 

Boots  and  Shoes ^ 

Furniture » 

Soap  and  Candles 

Cotton  Goods,  22  mills 

Number  of  Spindles 

Number  of  Looms 

Woolen  Goods,  683  mills 

Number  of  Spindles 

Number  of  Looms 


1860. 

$06,038.794., 

10,027,691 

6,343,070 

83,274,793.. 

7,066,546. 

8,777,200 

1,332.000 

8,233,876.. 

6,170,984. 

6,986,467. 

9,465,206. 

6,674,839. 

6,607.187.. 

1,642,107.. 

48,928 
1071 
4^369,842., 

22,979 
476 


1850. 
$42,673,993 


14,577,980 
1,923,927 


8,625,817 
8,839,987 
6,281,361 
6,141,610 
8,9H(},998 
1,836,802 
1,269,468 


8,910,064 
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[In  1859  Mr.  Charles  Cist  pablishcd  a  work  on  "Cincinnati  as  it  is/' in  which  he 
stated  that  the  manufacturing  industry-  of  that  city  yielded  a  value  of  $112,254,400 
annually.  In  1860  the  same  Mr.  Cist  was  one  of  the  Assistant  Marshals  for  the 
Eighth  Census,  and  his  return  and  those  of  his  associates,  when  added,  give  for  the 
whole  of  Hamilton  County  a  product  of  $46,691,617.  We  cap:iiot  reconcile  the  dis- 
crepancy. We  have  no  doubt  whatever,  knowing  how  negligent  census  ofTicials 
are,  that  this  return  is  below  the  truth,  but  we  are  equally  confident  thatClDcin- 
nati  does  not  produce  a  hundred  million  of  dollars  yearly.  The  following  are  the 
returns  for  Hamilton  County,  for  the  year  ending  June  1, 1860,  as  reported  to  us 
firom  the  Census  Office.] 


Maniaftctxirea. 


No.  of 

EstabliAh- 

ments. 


Capital 
Invested. 


Cost  of  Raw 
MnterlaL 


2 

7 

1 

2 

2 , 


Agricultural  Implementa «« 

Plowii  and  Harrows m 

Keapers  and  Mowers. 

Alcohol 

Baking  Powders 

Bellows  and  Vurges. 

Billinrd  Tables 

Blacking 

Boat  Building « 

Ik)ltR,  Nuta,  Ae.f 

Boots  and  Shoes 2Sft.. 

Boxes,  Packing 7.. 

"     Paper 1.. 

Brass  Founding 9.. 

Bread  and  Crackers........* ».     86.. 


2. 

1. 

11. 

2. 


$18.000 $13,512 

160,400 43,773 

3.000 500 

63,600 202,7.0 

20.1i0 11,155 

4.000 7,200 

168.000 168..'»71....« 

2.000 7.000...... 

16«.C00 102,768 

20.700 18,f08 

402,100 668.013 

61,300 42,Syi...... 

10,000 8.000 

86.000.....:       106,f>.'.0 

09,266...  ^      962,822 


Male 
hands. 

27 

121 

4...., 
10 

8 

100 

16 

232 

62 

1,673. 


Female 
bands. 


Value  of 

Aimoal 

Pnxluct. 


20 

112 

av6. 


......  $^5.1.200 

......  182.00 

......  2  0  o60 

25,760 

Iw.OO 

81-^000 

6......  10  000 

2«.  .214 

62  000 

172. 1,8H2.»43 

......  73..06 

20  000 

....»  221000 

8......  otu,4ao 
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The  Greenwood  Iron-workjs— Miles  Greenwood,  Proprietor, 

lb  undoubtedly  the  most  prominent  manufacturing  establishment  in 
Cincinnati,  and  is  fairly  entitled  to  rank  among  the  great  manufactories 
^1  tlie  United  States.  It  was  established  by  its  present  proprietor  in 
1832,  and  has  grown  by  gradual  enlargement  until  now  it  covers' up- 
ward of  four  acres  of  ground.  Commenced  with  a  view  of  making 
principally  heavy  castings  for  Mill  work,  the  range  of  its  productions 
has  extended  until  now  it  includes  small  as  well  as  large  castings,  em- 
bracing a  greater  variety  than  probably  any  other  manufacturing  estab- 
lishment in  the  country. 

In  the  introduction  of  several  important  departments  of  Iron  mana- 
factures  Mr.  Greenwood  has  been  the  pioneer  in  the  West.  He  was 
among  the  first  to  provide  patterns  for  architectural  castings,  and  en- 
gage largely  in  the  construction  of  Iron  Building  work.  Since  1843 
this  has  been  a  branch  of  his  business,  and,  with  the  increased  use  of 
Iron  for  building  purposes,  has  grown  in  importance,  each  year  adding 
to  the  list  of  buildings  erected  by  him  in  all  the  principal  cities  of  the 
Northwest  and  Southwest,  from  Cincinnati  and  St.  Louis  to  Memphis 
and  New  Orleans. 

In  the  Eastern  States  the  manufacture  of  Stoves  and  of  Heating  and 
Ventilating  Apparatus  is  usually  made  a  specialty,  and  carried  on 
in  separate  and  distinct  establishments,  but  both  of  these  branches 
have  for  a  long  time  been  successfully  prosecuted  in  the  Greenwood 
Foundries.  From  a  thousand  to  twelve  hundred  tons  of  Stove  cast- 
ings are  now  made  here  annually,  and  the  Steam  Heating  Apparatni* 
of  Greenwood's  manufacture  has  been  applied  in  a  large  number  of  pub- 
lic and. private  buildings. 

The  Machine  Department  of  these  Works  is  quite  extensive,  and  has 
turned  out  every  thing  that  is  usually  made  in  Machine  shops,  and 
some  novelties.  Besides  stationary  and  portable  steam-engiuea, 
planing  and  saw-mill  machinery,  turbine  wheels,  boring  tools  for  oil 
wells,  etc.,  Portable  Gas  Works  are  made  to  a  considerable  extent,  and 
the  demand  for  them  is  increasing.  Steam  Ploughs  have  also  been  cast 
here  that  worked  quite  successfully ;  one,  with  six  in  a  gang,  having 
ploughed,  with  three  men  and  two  and  one  half  cords  of  wood,  fourteen 
acres  in  a  day.  Steam  Fire  Engines  were  made  here,  that  by  their  suc- 
cess first  demonstrated  the  practical  value  of  this  machine,  that  is  now 
employed  as  an  important  auxiliary  in  the  Fire  Department  of  all  the 
largo  cities  in  the  United  States. 

But  the  most  interesting  branch  of  the  extensive  business  carried  on 
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in  this  establishment  is  the  manufacture  of  Hardware  and  Malleable 
Iron  Work.  For  more  than  twenty  years  Messrs.  Greenwood  k  Co.  have 
been  the  leading  manufacturers  of  Hardware  in  the  West,  and  the  list  of 
their  productions,  at  first  limited  to  a  few  designed  for  building  purposes, 
has  increased  and  extended,  until  now  their  catalogue  contains  more 
than  fifteen  hundred  distinct  articles,  including  about  thirty  varieties  of 
Locks  and  Latches,  from  the  plainest  to  the  best  styles  of  Vault,  Safe, 
and  Bank  Locks.  Butt  Hinges  are  made  here  far  superior  to  the  Eng- 
lish, which  are  often  unequal  in  thickness,  imperfectly  jointed,  and 
being  light  are  apt  to  break  when  exposed  to  sudden  jars  or  strains. 
The  English  Commissioners  to  the  World^s  Fair,  held  in  New  York  in 
1852,  refer  to  this  establishment  in  their  Report  on  the  Industry  of  the 
United  States,  and  say  : 

*'  Probably  the  most  extensive,  and  certainly  the  best  conducted 
and  most  systematically  arranged  establishment  for  the  production  of 
miscellaneous  Hardware  articles  in  the  United  States,  is  that  of  Messrs. 
Miles  Greenwood  &  Co.,  Cincinnati,  Ohio.  In  addition  to  Foundries  for 
large  castings  common  to  nearly  all  establishments  of  this  class,  the  manu- 
facture of  the  smaller  cast-iron  articles  is  fairly  and  successfully  estab- 
lished, and  most  of  those  coming  under  the  denomination  of  '  Builders 
Hardware,'  which  a  few  years  ago  were  almost  entirely  supplied  by 
this  country  (England),  are  now  produced  here  in  immense  quantities, 
to  supply  the  constantly  necessary  requirements  of  the  Western  States. 

"  In  the  important  item  of  Butt  Hinges  there  can  be  no  doubt  of  the 
great  superiority  of  those  manufactured  by  Messrs.  Greenwood,  alike 
as  regards  the  general  quality  of  the  metal  as  in  the  adaptibility  of 
strength  or  weight  of  material  to  size.  In  the  finish  of  the  joints 
great  accuracy  is  obtained,  whilst  the  labor  of  filing  is  saved  by  grind- 
ing the  joints  of  the  hinges  on  stones  adapted  to  the  purpose,  and  driven 
by  steam  power.  Most  of  the  Hardware  articles  for  domestic  use, 
usually  manufactured  by  a  large  class  of  the  Hardware  establishments 
of  this  country,  are  also  made  in  Cincinnati,  and  the  general  finish  of 
the  articles  is  certainly  of  a  superior  character.  Malleable  cast-iron  is 
also  manufactured  by  Messrs.  Greenwood  into  a  great  variety  of  arti- 
cles usually  made  of  wrought-iron.  These  consist  of  braces  or  bit- 
stocks,  screw-wrenches,  bed-keys,  chest-handles,  gun-mountings,  sad- 
dlers' ironmongery  and  coachware,  kettle-ears,  thumb-screws,  nuts, 
etc.,  and  have  the  reputation  of  being  very  excellent  substitutes  for  the 
more  costly  wrought-iron  articles." 

Mr.  Greenwood,  we  think,  was  the  first  in  this  country  to  engage 
largely  in  the  manufacture  of  Butt  Hinges,  having  commenced  it  as 
early  as  1840,  which  precedes,  by  at  least  two  years,  its  establishment  in 
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Providence,  Rhode  Island,  which  is  now  the  principal  seat  of  this  man- 
ufacture. 

During  the  late  Rebellion  the  resources  of  this  great  establishment 
were  employed  in  sustaining  the  Government,  and  supplying  it  with 
warlike  material,  in  spite  of  much  earnest  entreaty  on  the  part  of  the 
friends  of  the  Southern  Confederacy,  and  still  more  formidable  obsta- 
cles interposed.  The  Secretary  of  the  Treasury  wrote  to  Mr.  Qreen* 
wood  that  his  machinery  should  be  employed  in  manufacturing  Arms, 
and  the  request  was  to  a  loyal  man  equivalent  to  a  command.  For  a 
time  all  other  business  was  suspended.  Rifling  machines  were  built» 
and  smooth  bore  muskets  were  rifled  at  the  rate  of  a  thousand  a  day. 
Two  hundred  bronze  field  guns — six  and  twelve  pounders — were  cast 
in  a  brief  period,  besides  turning  out  a  large  quantity  of  gun  carriagee 
and  other  warlike  material.  At  the  beginning  of  the  war,  Qeneral  Fre- 
mont, then  commanding  in  the  West,  required  in  great  haste  a  numbei 
of  anchors  for  a  pontoon  bridge,  and  Mr.  Greenwood  made  and  shipped 
twelve  anchors  within  twenty -four  hours  after  receiving  the  order.  Ata 
later  period,  when  other  builders  declined  the  contract,  he  undertook  to 
construct  a  turret  Monitor,  and  completed  it  at  a  cost  of  $625,000. 

The  distinguishing  mental  characteristics  of  this  eminent  manufac- 
turer, like  those  of  leaders  in  other  departments,  are  originality,  perse- 
verance, and  courage.  While  Chief  Engineer  of  the  Fire  Department 
of  Cincinnati  he  foresaw  the  advantages  that  would  result  from  the  in- 
troduction of  Steam  Fire  Engines  and  a  Paid  Fire  Department,  and  he 
advocated  both  these  measures  with  persistent  energy,  notwithstiinding 
the  most  determined  opposition,  until  he  had  succeeded  in  establishing 
them,  for  which,  afterward,  the  property  holders,  as  a  testimonial  of 
their  appreciation  of  his  services,  presented  him  a  service  of  plate  of 
a  value  of  $3,000.  When  the  friends  of  the  Southern  Confederacy 
found  that  neither  their  entreaties,  nor  threats  of  the  loss  of  Southern 
custom  could  prevail  upon  him  to  forbear  in  aiding  the  Govern- 
ment, by  furnishing  warlike  material,  they  resorted  to  intimidation,  set- 
ting the  establishment  on  fire  three  several  times,  involving  a  loss  of 
$100,000 ;  but  the  attempt,  so  far  from  inciting  timidity,  tended  to  arouse 
his  courage  and  renew  his  energy. 

We  shall  allude  to  only  one  other  feature  in  the  history  of  this  inter- 
esting establishment.  In  Works  so  extensive  as  these  there  are  many 
boys  employed,  who  have  never  had  educational  advantages,  and  for  all 
such  Mr.  Greenwood  has  provided  a  school-room,  and  employed  a 
teacher,  who  instructs  them  two  hours  every  morning.  His  paternal 
regard  for  young  employees  contrasts  most  favorably  with  the  barbar- 
ous treatment  of  children,  of  which  there  are  many  sad  instances  in 
the  history  of  English  manufactories. 
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Mitchell  &  Bammelsberg's  Furniture  Manu&ctory, 

lu  CiociuDati,  is  the  largest  in  the  West,  and  one  of  the  largest  in  the 
United  States.  It  dates  its  origin  from  1844,  when  Mr.  Robert  Mitchell 
and  Mr.  Rammelsberg,  since  deceased,  commenced  business  with  a  very 
limited  capital,  and  erected  a  four-story  building  forty  by  eighty  feet, 
which  two  years  afterward  was  totally  destroyed  by  fire.  The  advan- 
tages of  machinery  in  the  manufacture  of  Furniture  had,  however, 
within  that  time  been  fully  tested,  and  they  rebuilt  on  a  larger  scale, 
and  subsequently  made  additions  as  the  business  increased,  until  now 
three  large  buildings  are  occupied  by  them  for  manufacturing  purposes; 
one,  eighty -one  feet  square,  with  eight  floors ;  one,  one  hundred  and 
twenty  by  sixty  feet,  also  of  eight  floors ;  and  another,  one  hundred  and 
fifty-two  by  eighty  feet,  of  seven  floors,  with  a  building  principally  used 
for  ware-rooms,  one  hundred  and  fifty  by  thirty-three  feet,  of  seven 
floors,  making  altogether  a  floor  surface  of  over  five  acres. 

In  the  application  of  nmchinery  to  the  working  of  wood  our  country- 
men are  in  advance  of  all  other  nations,  and  probably  nowhere  in  the 
United  States  are  its  advantages,  when  employed  in  the  manufacture 
of  Furniture,  more  distinctly  manifest  than  in  this  Cincinnati  Factory. 
Messrs.  Mitchell  &  Rammelsberg  have  over  eighty  different  machines, 
for  turning,  sawing,  planing,  moulding,  jointing,  mortising,  tenoning, 
and  boring,  besides  machines  for  a  variety  of  miscellaneous  uses.  When 
we  reflect  that  one  man  with  a  machine,  even  if  not  a  mechanic,  can  do 
the  work  of  from  four  to  ten  mechanics,  the  rapidity  of  production  in 
an  establishment  so  extensive  as  this  can  be  imagined.  Each  of  the 
Factory  buildings  is  supplied  with  an  Elevator,  working  the  entire 
height  of  the  building,  and  is  used  both  for  distributing  the  material, 
after  the  machine  Work  is  done,  to  those  who  put  it  together  and  finish 
it,  and  also  for  removing  the  finished  articles  to  the  Warehouse.  The 
buildings  are  also  furnished  with  a  water-pipe  and  fifty  feet  of  hose 
ready  for  use  in  each  story,  by  means  of  which  a  large  stream  can  be 
thrown  in  a  few  seconds  of  time,  although  the  danger  of  a  conflagration 
is  materially  lessened  by  the  fact  that  no  fire  is  used  in  any  part  of  the 
buildings,  which  are  heated  by  steam  pipes,  except  under  the  boilers. 

Furniture  of  all  kinds  and  styles  of  finish  is  manufactured  at  this 
establishment,  ranging  in  price  from  the  cheapest  to  the  most  costly, 
and  adapted  to.  the  wants  of  all  classes  of  purchasers.  About  four 
million  feet  of  lumber  are  annually  worked  up  into  various  articles  of 
household  and  office  furniture,  and  a  force  of  from  five  to  six  hundred 
men  is  constantly  euipluyed. 
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Mr.  Robert  Mitchell,  who  since  the  decease  of  Mr.  Rammelsberg 
has  been  sole  proprietor  of  this  extensive  establish ment,  though  the 
firm-name  is  still  maintained  in  the  business  transactions,  is  distinguished 
for  urbanity  and  public  spirit,  as  well  as  for  mechanical  skill  and  enter- 
prise, and  is  an  excellent  representative  of  the  most  intelligent  of  the 
manufacturers  of  the  Wefit. 

At  Canton,  Ohio,  are  two  of  the  largest  Agricultural  Implement 
Manufactories  in  the  United  States. 

C.  Anltman  &  Co., 

Who  supply  the  Western  and  Southern  States  with  Mowers,  Reapers, 
and  Threshers  to  the  amount  of  a  million  of  dollars  annually,  commenced 
business  in  Canton  in  1851,  as  manufacturers  of  Stoves  and  Ploughs, 
with  a  very  limited  capital.  In  1855,  their  Works  were  destroyed  by 
fire,  but  through  the  aid  of  prominent  men  of  the  city  they  succeeded 
in  rebuilding  them  on  a  larger  scale,  and  equipping  them  with  a  great 
variety  of  suitable  machinery  for  manufacturing  Mowing,  Reaping, 
and  Threshing  Machines,  to  which  they  then  exclusively  devoted 
themselves,  meeting  with  extraordinary  success.  The  "Buckeye 
Mower  and  Reaper,"  manufactured  at  their  Works,  is  one  of  the  most 
popular  machines  ever  introduced  to  agriculturists;  for  though  the  firm 
in  1863  made  six  thousand,  and  in  1864  seven  thousand,  the  demand 
was  not  half  supplied.  It  combines  a  series  of  improvements,  the  in- 
ventions of  the  mechanics  of  this  firm,  which  have  been  elsewhere 
alluded  to.  Besides  Mowers  and  Reapers,  Messrs.  Aultman  &  Co. 
manufacture  annually  about  three  hundred  Threshing  Machines  called 
the  '*  Sweepstake  Thresher,"  for  which  the  demand  is  very  great. 

The  members  of  this  firm,  beginning  as  humble  mechanics,  have  been 
remarkably  successful,  and  besides  owning  real  and  personal  estate, 
they  are  also  the  proprietors  of  the  "First  National  Bank  of  Canton.'' 
The  death  of  one  of  their  firm  has  induced  them,  in  order  to  avoid  the 
legal  consequences  of  such  an  event  in  the  future,  to  obtain  a  Charter 
of  Incorporation,  and  they  are  now  a  corporation  styled  *'  C.  Aultman 
&  Co.,"  with  a  capital  of  $450,000,  all  paid  in. 

In  1863,  a  largo  branch  of  their  establishment,  costing  $150,000,  was 
built  at  Akron,  Ohio,  which  is  also  in  a  very  flourishing  condition. 

Ephraim  Ball, 

Whose  inventions  and  agricultural  improvements  have  been  previously 
noticed,  has  also  an  -extensive  establishment  in  Canton  for  the  roanu 


CANTON  AGRICULTURAL  IMPLEMENT  WORKS.  46T 

faclure  of  what  is  now  known  as  "BalPs  New  American  Harvester." 
The  buildings  are  mostly  of  brick,  very  substantially  constructed,  and 
have  an  aggregate  area  of  nearly  sixty  thousand  square  feet.  The 
rooms,  of  which  there  are  some  seventeen  in  number,  are  equipped 
with  machines  and  tools  of  the  best  description,  with  capacity  for  turn- 
ing out  six  thousand  machines  per  annum.  The  most  careful  supervi- 
sion is  exercised  in  all  parts  of  the  work ;  skilful  mechanics  and  the 
best  materials  only  are  employed,  and  the  result  is  a  finely  finished 
machine,  which  has  attained  extraordinary  popularity. 

As  Ball's  Harvester  is  manufactured  in  several  other  places  in  the 
United  States  under  license  from  the  inventor,  whose  patent  revenue 
amounts  to  a  large  sum  annually,  it  is  believed  that  fully  ten  thousand 
were  made  in  the  United  States  in  1865. 
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MANUFACTURES  OF  CLEVELAND,  OHIO. 

[The  following  are  the  Statistics  of  Mannfaetares  of  Cuyahoga  Coonty,  of  which  Clere- 
land  is  the  capital,  for  the  year  ending  June  1,  I860,  as  prepared  for  thia  work,  at 
the  Census  Office,  in  advance  of  official  publication.] 


ManaftctnrM. 


Naof 

Sirtabliflh- 

menta. 


Afrrfcoltoral  Implements..^..^.... 

Bags ^. 

Bo<>U  and  Shoea 

Brmra  Foundries ~ 

BridKM^ 

Brickit.^ 

Bronhcfl ^ 

Cabinet  Fumitare 

Oarriagea. 

«       Children's ^ ^. 

GarsMM ••• ••••• ••••• 

Chair8.~ 

Cider  and  Vinef(ar» 

Ciffam  and  Tobacoo. 

Clothing 

ConfecUouorj ^. 

Copper  Smelting 

Cordage 

Flour  and  Meal 

01ae» 

Grindstones. ...» 

Ounpowdnr.. 

Hardware  Tools. 

Files 

Saws 

Bats  and  Cape 

Harness. 

Hosiery 

Iron  Foundries. 

Iron  Railing... 

Iron  Rolling 

Leather 

Lime 

Llquor^  Malt 

•*         Rectifled 

Locomotive  Lampit. 

Lumber,  Planed 

•*         Sawed 

Machinery,  Steam  Enjiine^,  Ac... 

Marble  Work 

Millinery 

Mill  Furniishing 

Mineral  Water 

Moroit^o  Dressing 

MurWI  Instruments 

Oil  Cloth 

(MU  i\val  ^Refined) 

VaiU  and  Buckets 

ISilnts 

lV»|)er 

VHntlng 

Vamiui..., 

Balls 

KWiah,  UH»nk  and  Blinds 

t^l<M«  IMatfirm 

(fliiwlug  Machines 

ItlkliigWm 

Dtbo#  iVNCa*  *o. 

^*aV  Au4  Candles 

|t«>v««. 

Titt,  i\H»V«rt  and  Sheet  Iron* 

Yr^Mkks 

VtM^MM. 

V  lK»w  Wawk..... 

\\  «>k>KV>ift  Ware. 

Tu(*U  laavMfttac  MtM«irs  Mann- 


6 

Xv«**»a« 
«•••■•• 

Xb*  •••• 

8 

Xv»s**a« 
0*«*«a« 

Xa««*«« 

Xb«««*« 

8 

4 

27 

1 

1 

1 

21 

2 

6 

1 

1 

1 

1 

6 

11 

1 

6 

1 

8 

7 

1 

16 

6 

1 

2 

48 

17 

4 

1 

2 

2 

2 

3 

1 

1 

2 

2 

3 

10 

1 

2 

5 

1 

1 

11 

1 

9 

1 

14 

4 

6 

2 

8. 


Capital 
InTested. 

^  1  V^4AM  ■  •  •  ■  »• 

OyOOOeeaea* 

66,189...... 

6,400...... 

15,000 

X^PywQw*  •  •••• 

69000..«e*« 

OX  a  V\AI  •  •  •  •  •• 

48,000 

1,400...... 

25,000 

66,600....M 
12,700 

8,700 

285,500 

2,000 

10,000 

8,000 

220,200 

15,00(*....M 

77,<)00 

42,000 

600 

1,500 

4,000 

2:;ioo 

16,400 

800 

77,800 

800 

280,000...... 

24»400 

10,000 

143,000 

23,600 

10,000 

19,000 

oij.iUU...... 

161,400 

27,600 

1,500 

6,000 

6,600 

4,200 

6,000 

2.000 

46,000 

6,500 

132.000 

245,4  4 

2,000.... M 

1.900 

76,000 

1.000 

7,000 

13,2.^0 

9,000...... 

65.500 

60.000 

41,000 

4,«)0 

6,800 

10.300 

8,000 


Coat  of  Raw 
MateriaL 

c43,7&0....M 
16,000.. ..M 

86,970 

18,000 

60,340 

10,286....» 
6'.iO....M 

28,678. 

xv,vve.....« 
865  ....M 

20,000 

17,960. — 

8,686 

8,500 

807,892...... 

8,150 

252,600 

2,000 

OVvy  w4o  •  •  •  •  •• 

.  6,740 

XU«VUv  •••••* 

71,600 

276 

1,000 

9,000... .«. 
15,600...  .M 

Xf  ,i70X  ...... 

A,vUv...  ... 

85,160 

1,225 

785,200...... 

16,400 

9.600 

88,067 

102,100 

8,800 

12,372 

53,870 

142.854 

24,300 

10,00'J 

8,ri00 

7,450 

1,889 

4,9fi0 

6,000 

81,2:^0 

1,780 

98,800 

89,087 

1,2S0 

4,385 

4D,(  70...... 

810 

1,600 

14,315 

I,ft00 

181.6K3 

38.000 

70,488 

8,100 

4,225 

8,272 

4,545 


Talmof 

Male       Female  Annval 

handa.       bands.  ProdoeC 

92......          ......  $170,500 

4 — .        6. .  Si,0«r 

217. 73......  222.830 

60......          ......  104.000 

OO......                  ....M>  a*yOBW 

Xo......       a......  4,<fiv 

188....«.        4......  Tl,500 

75....M          ....M  fSJBi 

O......             ......  4i^lMv 

80......          ..M..  IO^jO 

180......          U..M  MJOOO 

O......             ......  ftSjWB 

Xo......             ......  SSfluS 

462. —    506 eSl,18I 

6....M        S...M.  IS^MIO 

15....M          ......  266^500 

6....M                M..M  6,000 

Iw......                       ....Ml  lyUllO,X3S 

7....M        1......  68,400 

115....M          M..M  M|MO 

11.. ..M          M....  80^000 

a......         ......  SiOOO 

10......          ......  MOO 

6....M          M.M.  18^000 

6...M.      16......  94^600 

oO......            ...  .M  41,640 

m»mf»            .a....  aJpUiy 

66.. ..M          ....M  T4,1T0 

.......           ......  ■,OuO 

874......          .»...  1,909,500 

21...M.          M....  80^480 

10.. ..M          ....M  28.000 

79. 191,200 

16 131478 

t......           ......  0,flS5 

uo......           ......  81,000 

129 127,657 

274......          . .  318,947 

79 02,M)0 

T 4,000 

12 85,000 

8 ......  10.000 

17 16,500 

6 ....M  11,050 

V......             ......  30ll,uUv 

8 ....M  8,000 

140 14-,000 

U....M           ......  4,000 

88 16......  1«MM 

174. ...M      11....M  257,384 

2 2,600 

!•■••••             ••••••  OyjBIW 

98 112.S00 

V....M           ......  6,000 

10.. ..M          ....M  6,000 

29 28.445 

11 4 15.000 

65 100.000 

78 1S5JB1 

14«**«*«                 •••••«  V|#4v 

24 18,600 

14 6 2U00 

15....»          24,719 


888         $2,676^968        $4,028,815        8,794 


661      $^9$rjv 
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MANUFACTURES  OF  CHICAGO,  ILLINOIS. 

[The  following  are  the  Statistics  of  Manufactures  of  Cook  County,  of  which  Chicago  !i 
the  capital,  for  the  year  ending  June  1,  I860,  as  prepared  foir  this  work  at  the  Cen- 
sus Office>,  in  advance  of  o£Scial  publication.] 


No.  of 

BrtabUsb- 

monts. 


MannflMituras* 

Agricultural  Implements: 

Miscellaneous.. m.  1,,,-» 

Mowers  and  Reapers ••..•  1...*m 

Threshing  Machines. «.~  S...... 

Alcohol m^,.*, 2...... 

Blacksmithing 9...... 

Boat  Building. S 

Bone  Black »m.  !....» 

Book  Binding,  ftc. 1...... 

Boots  and  Shoes. 66....^ 

Boxes,  Packing 6...... 

Boxes,  Paper 2 

Brass  Founding. 0 

Bread  and  Crackers » 11 

Brick 6....M 

...............  X...... 

I...............  Av...... 

...............  x.....« 

...............  Xw...... 

••••••••■•eeeea  AW*«ae*« 

1...... 


Brushes. 

Cabinet  Furniture 

Oampbene 

Carpentering 

Carriages- 

**       Children's 

Cars 

Car  Wheels. 

Cigars. 

Cisterns 

Clothing. 

Coffee  and  Spioes 

Coffins 

Confectionery................ 

Coopering 

Copper  Smithing....^ 

Cotton  Bags 

Cotton  Batting............... 

EngraTing. 

Flour , 

Gas , 

Gas  Fittings 

Glue  and  Oil 

Hardware — Files. 

Hats  and  Capo 

Hay  Presiding 

Iron  Founding 

Iron,  Rolled 

Iron  Work,  Ornamental. 

iTory  Turning 

Jewelry m.. 

Leather 


Oseseas 
A«*ae«« 
0««*ee« 
X««ee«« 

8 

4. 

6 

1 

1. 


Jl«««ee« 

2. 

8 

1 

1 

2 

1 

4 

1 

0 

1 

1 

1 

6...... 


B.... 


Capital 
Inyested. 

25,O0O....M 

000,000...... 

187,000...... 

18,060 

2,500...... 

8,000 

1,000 

7M00 

SiVylAAl  •  •  •  •  »• 

4,500 

64,000 

121,800 

96,700...... 

200 

oo,7oO....M 

0,000 

16,260...... 

258,000. — 
6,000...... 

180,000...... 

10,000 

8,660 

X|vUUa*««e« 
116|0OO«*e«e« 

62,000 

ll|  *^R/*  •  •  •  •• 

15,000 

205,450 

250 

1,000 

8,800 

193,000 

768,000 

7,000 

12,500 

2;000 

10,400 

25,000 

129,000 

200,000 

2,000 

1,000 

4,600 

81,600..^.. 


Cost  of  Raw 
MateriaL 

OylMAr  e  •  •••• 

00;210...... 

16,890... M. 
888,7S0...... 

7,210...... 

1,506....M 

8|S30**«e»* 

v^llvO  ■  •  ■•»• 

2,050 

61,490 

238,864 

16,795....» 

68,811 

180,825 

84,890 

66.605 

Xf^Ov...... 

oT,oOO...*M 
48,660....;. 

12,286 

1,000 

OOm,4«0...... 

168,090 

84,400 

n,728 

460 

70,000 

10,000 

2,160 

970,550 

60,000 

2,000 

67,vOO.«..M 

1,062 

10,930 


Male 


TSmale* 


X7...... 

saiu...... 

oi ...... 


89,676 

446,000 

15,267...... 

16,620....» 


•••ea 
••••a 


AV...... 

87 

•«•••• 

8...... 

•«•••• 

10...... 

•••••• 

«•••••• 

o***«»« 

2wo«*«*«» 

8 

70 

••■••« 

o*«««*« 

o**»««« 

08. — 

•••••• 

XXV*a«*»e 

9 

206. 

•*•••• 

^•••••« 

•■••«• 

3KllF««a«*« 

9*****« 

m»»—m 

•••••• 

60. — 

•■■••• 

••••e« 

4 

••ee«« 

82. — 

•■•••• 

o*««*«« 

•••••• 

22.'..... 

aea««« 

o««*»*« 

e«e««a 

821...M. 

82 

27. — 

7. — 

26. — 

flB%0*««««« 

Xe«««*« 

6...... 

0*«a**e 

6 

X^»99»  — 

•••••« 

§  o««««»« 

140....» 

•••••• 

18 

60 

o..«>.. 

12 

4. 

22 

96 

195 

10 

1 

•••••« 

10 

lip****** 

Taint  of 
Prodoet. 

85/WO 

414,000 

80^000 

620^000 

80,180 

8,700 

8,600 

9,800 

210281 

86,040 

8,000 

186^000 

801,668 

189,200 

000 

247,808 

190,000 

78,076 

213,070 

11,100 

82,000 

60,000 

06,716 

8A0O 

646,400 

102,700 

12,000 

143,060 

178,706 

1,100 

90,000 

15,000 

12,650 

1,186,126 

246,000 

15,000 

80,840 

4,890 

24,780 

18,000 

221,00) 

660,000 

6,000 

8,f00 

27,000 

25,628 


4^ 
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No.  of 
Establish-    Capital         OostofRaw 
ments.      Inveitted.  Material. 

Lime 1 $18,000 $9,9^0....^ 

Liquon,  Rectified 6 92,000 119,360 


Mannfoetarefl. 


Liquors,  Malt 

Liquors,  Bottled 

Cliampagne 

Lightning  Rods 1 

Looking-glass  and  Picture  Frames  2....» 

Lumber,  Planed »..  6 

Malt 1 

Machinery,  to ^  10.. ..^ 


U......      488,500...^. 

1 

1. 


214,882..^^ 

10,000 27,000 

60,000 110,300....« 

10,000....«  6,100 

2,500 1,290 

49,000 366,875 

2,000 9,240 

S46,000....M  249,034...^. 


Marble  and  Stone  Cutting. 


4 177.000 131,000. 


Masonic  Regalia 1 1,000 

Matches. 2......  1,800...... 

Mattraiities 1 800....^ 

■Meats,  Cured 1 10,000...... 

Millinery 12 26,600 

Mineral  Water 1 3,000 

Morocco '. 1 10.000 

Musical  Instruments,  Pianos 2 15,600....^ 

Plaster  Work  (Ornamental> 2 1,400 

Painting 4......         4,500 

Pottery-ware 1......            300 

Printing  and  Publishing 19 807.700...... 


100., 
26,625. 


4,500 

487 

840 

6,000 

72,075... .« 

10.000...... 

20,000.... „ 

7,0C0 

2,380 

4,531 

250 

190,716 

1,340 

21,681....« 


188,800 124,164. 


6,500. 

2.800. 
35,000. 

1,600. 
20,000. 

2.000. 


945. 

446. 

27,800. 

7,9&4. 

25,520. 

2,500. 


Bope  and  Cordage 1 

Saddlery  and  Harness 13.. .» 

Sash,  Doors,  and  Blinds 13 

Scales 1 , 

Sewing  Machines 2 

Shingles 4 , 

Shirts. 3 

Silver  Ware 1 

Silver  Plated  Ware 1 

Soap  and  Candles 11 , 

Staves 1 

Sugar  Refining 1 

Tin  and  Sheet  Iron  Ware 10 , 

Trunks  and  Valises 3 

Type  Founding 1 

Upholstering 2 

Vinegar 2 

White  Lead 2 24,000 iSs.OOO 

Wigs  and  flair-work 2 3,000 4,r.00 

Wood  Turning,  Ac 3 2,f;00 1,260, 


48,300 121,337. 

6.t00 14.000. 

13,000 727,000. 


20.1.C0.. 

15,000.. 

25,000.. 

3£0.. 

3,000. 


22,002. 
14,<il6. 

6,210. 
400. 

6,000. 


Total 467        $5,420,726        $0,591,445 


Mal« 
hands. 

87....«. 

86. 

12...... 

....... 

T4 

Owl  •••••• 

X««*a«« 

2 

0  ••••«• 

1  ••••«• 
f  •••••• 

Xva««  ••• 

19 

361 

8. 

52...... 

4 

72 

1 

9 

43 

12 

75 

28 

26 

10 

2 

4 

29 


I. 
4. 


Vmiale 
handa. 


V*a»**« 


T2..., 


6....M 


TalMof 
Prodoct. 

$37,8S 

S:],4M 

672.240 

40  000 
216^000 

90,000 

4,600 

4173» 

lOJM 

682,500 

237,000 

7,*0» 

WBO 

liOW 

U8^ 

U^OOO 

njm 

9jM 


1,000 
2,500 

M,7ar 

873^ 
10,000 
3,090 
61,000 
28,681 
84.000 
11,000 

242.660 
32,500 

8ro,ooo 

37,888 

47,080 

24,600 

1,380 

12,840 

233,000 

18,700 

4,800 


5,225 


228        $11,944,288 


(1)  Pork  and  Beef  Packing,  except  the  above  wmall  establishment,  not  returned  by 
Marshals.  There  are  fifty  packers,  whose  annual  product  in  1850-60  was  about  five 
millions,  making  the  whole  value  of  products  of  industry  in  Cook  County  ne&rlj 
$17,000,000. 
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MANUFACTURES  OF  DETROrT,  MICHIGAN. 

[Tlie  following  are  the  Statistics  of  Manufactures  of  Wayne  County,  Michigan,  of 
which  Detroit  is  the  capital,  for  the  year  ending  June  1,  1860,  as  prepared  for  this 
work  at  the  Census  OfSce,  in  adTanoe  of  official  publication.] 


Manu&cttures. 


No.  of 

Establish- 

mentB. 


Agricaltnnil  Implement!.^ 

BakiD};  Powder 

BlackKDiitbing 

BlockH  at  d  Sp&n 

BooU  and  Shoes 

Bread 

Bricks ». 

Brooms 

Carpenteriug ^^ 

CarriaguH 

Charcoul „ 

Chums  (patent) 

Cigars  and  Tobacco 

Clothing „ 

CofflD8 ^ 

Coopering 

Copper  hmelting 

Ci>rdage 

Catlery  and  Edge  Tools.... 

Fisheries 

Fi»h  Nets...., 

Flour 

Furniture 

Furs. 

Olne  and  Varnish..... 

Gold  Pens 

Gun  making  and  repairing 

Hats 

Ice 

Iron,  Bar  and  Raihtwd ..„ 

Iron  Forging 

Iron  Founding 

Iron,  ng ^ 

Jewelry  and  Silyer  Ware 

Leatlier „.. 

Lime 

Liquors,  Malt 

"       Spirituous „- 

Lumber,  Sawed 

Machinery,  Steam  Engines,  Ac  ... 

Alarble  Cutting « 

Itlelodeons 

MUkS?afos 

MUliuery „ 

Morocco 

Peppermint,  Distilled. 

Pianos 

Picture  Frames 

Plast4*r  Ornaments 

Potash «. 

Pottery  Ware 

Printing  and  Publishing 

Saddlery  and  Harness 

SasheH.  Doors,  &c 

Saws  and  Files.... 

8hin„le5 

Ship  and  Boat  Building 

ShirtH 

Shoe  Findings 

Soap  and  Candles 

Stone  Quarrying 

Sugar  Boxes 

Tin  Ware 

TresM  Hoops 

Whe«'lwrighting 

Wool  Carding 

Wool  Pulling 


8.. 

1.. 
25.. 

1.. 
86.. 
11.. 
16.. 

1.. 

5.. 

3.. 

1.. 

1.. 

1.. 
11.. 

1.. 

8.. 

1.. 

2.. 

1.. 

5.. 

1.. 
15.. 
12.. 

1.. 

1.. 

1.. 

2.. 

8.. 

2.. 

1.. 

1.. 

8.. 

2.. 

1.. 

9.. 

4.. 
21.. 

1.. 
48.. 
12.. 

6.. 

1.. 

1.. 

1.. 

1.. 

1.. 

1.. 

1.. 

1.. 

8.. 

2.. 

3.. 

5.. 
10.. 

1.. 

6.. 

3.. 

1.. 

1.. 

4.. 

1.. 

1.. 
12.. 

1.. 
16.. 

1.. 

1.. 


Capital 
forested. 

$27,000 

600 

16,350 

4,000 

42,000 

10,000 

66,610 

600 

9,300 

8,000 

,    100 

2,000 

2,300 

86,000 

4,000 

36,400 

100,000 

1,8U0 

1,500 

67,144 

100 

109300 

65,125 

47,7t0 

400 

2,0(0 

8,000 

4,100 

8,800 

232,000 

20,000 

68,000 

210,000 

1,200 

233,000 

43,000 

225,150 

600 

901,950 

1,152,500 

81,500 

10,000 

2,000 

l,0i'0 

4,000 

200 

6,000 

1,000 

500 

8,975 

2,426 

102,000 

2,500 

4i,oo; 

3.000 

1,850 

66,9S0 

f.OO 

4.000 

52.700 

10.000 


1,£00. 
35,400. 

1,000. 
18,i00. 

1,700. 
10,00. ». 


Cost  of  Raw 

Male       Female 

Material. 

hands.       hands. 

$10,043...... 

vO««e**«                     ■••■•• 

OftHKI*  •  •••• 

1 

10,672 

68 

7,000 

6 

62,768 

182 

63«806 

89 

10,942 

263. 

4,000 

8 

10,512 

Vv»«*»*«                     •••••• 

4,151 

16 

75 

2 

450 

4 

6.000 

8 

43,530 

61 42 

1,800 

Oa*»«e«                        •••«•« 

11,027 

90 

1,821,000...... 

40 

2,195 

6 

2,114 

^•••••«                    ■••••« 

8,108 

108 

2,132 

26 

274,821 

86 

26,451 

121 

75,000 

4U>....*.            ...... 

4,699 

8 

610...... 

8 

2,950. .MM 

V**e«e*                     •••••« 

6,660 

6 8 

OyOVV*a»««« 

9 

823,800 

800 

8,900 

12 

42,905 

66 

77,972 

120 

3,000 

8 

242,945 

108 

10.475 

16 

113,604. 

98 

1,600. ...M 

2 

848,701 

^KJOvsaea*                     ■••■•• 

228,361 

605 

23,10')..MM 

45 

1,2:0 

16 

COO 

7 

600 

8 

1,600 

6 

275 

4. 

OvZ....M 

«■•••••                   «••••• 

240 

8 

50 

1 

11,365 

26 

1,445 

11 

37,C00 

6,091 

10 

27,<i97....M 

157 

40,850 

20......          ••.... 

1,710 

9 

29,RO0....M 

66. 

990 

4 

2,695 

AV»*«a»a                     •••••• 

05,495 

62....M          

26 

100 

4 

84,905 

43 

800 

4a«*«»«                         ••••■• 

7.003 

Otf««««««                •••••• 

2,0>.  0...... 

x»***#«           •••■•• 

lojuUU...... 

10 

Total.....    868         $4,132,266       $3,711,512 


8666 


Talue  of 

Annual 

Produel 

$36)268 

870 

89,487 

15,200 

125,702 

99,200 

08,900 

6,260 

37,238 

12,700 

640 

6,400 

7,000 

77300 

6^00 

48^10 

1,500300 

8,720 

7300 

80,700 

6,000 

8183«r 

673M 

143300 

16,100 

2300 

8,000 

17,490 

18,000 

685300 

6300 

99,900 

146300 

4300 

880,996 

2U688 

8OI468 

3,200 

619,040 

608,478 

50,900 

16,000 

4,£00 

1,800 

19,000 

600 

6,000 

2,800 

760 

86,090 

12,476 

136.400 

10.710 

120,929 

79,000 

3,800 

71.100 

1,650 

12,000 

137,916 

5,000 

1,200 

82,950 

1,600 

37,000 

2,400 

25300 


78  $6,400,018 
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MANUPACTUKES  OP  ST.  LOUIS. 

l,The  following  are  the  Statistics  of  Manufactures  in  St  Louis  couniy,  MisMmr^  ftr 
the  year  ending  June  1^  1860^  as  prepared  for  this  work  at  the  OenauA  Offieeb] 


Hannfkotnrei. 

Affriealtural  Tmplements. 
Akohol,  Camphine,  ke. ... 

Bm« 

Bakers'  Bread 

BMketii 

Blllfard  Tables 

Blaoksmlthing 

Blocks  and  Pumps ,. 

BookbindinK 

Boots  aud  Shoes. 

Boxes,  PankiDg 

**        P«i^r 

Brass  and  BcII  Founding.. 

Brick 

Brooms 

Brushes 

Oarpenters'  Tools 

Oaipentering 

Carriages 

Oars 

Ourrlng 

Ohomiatls 

Cigars • 

Clothing 

Collins 

Confectionery 

Coopering 

Cotton  Goods 

Cow-bells 

Dentistry 

Dmgs  and  Medicines 

Bng^Ting 

Flour  and  Meal 

Furniture 

Qaa 

Oas  Fittings 

Glassware 

Grates,  Enamelled 

Hair-work 

Hats  and  Caps , 

Hodeiy 

loe 

Ink 

Iron  Forging 

Founding 

(8tovei») 

Machinery 

^    PaTemenis 

«    Rolled , 

••    Railing 

Jewelry 

Lamps 

Lead 

Leather 

**       Currying 

«       Belting 

Lightning-rods 

Lime 

Lithography 

Locks 

Malt 

Marble 


No.  of 
Establish-     Capital 
ments.      Invested. 


0«ee**e 

1 


28. 
11. 

1. 
22. 

1., 

4. 
167. 

2. 

8. 

7. 
60., 


«•••■•• 

2 

28 

6 

2 


M 


CC 


Xa**aea 

67 

148 

2...... 

48 

2 

1 

Jl«»a»e« 

2 

18 

81 

1 

8 

2 

1 

4 

10 

2 

1 

1 

2 

6 

4 

23 

1 

2 

8 

9 

1 

1 


2 

1 

6 

1 

8 

1 

6 


65,000 

89,000 

8,000 

40,100 

710 

4,000 

22,276 

2.600 

7,600 

149.218 

2,700 

1,400 

8*^,600 

200,700...... 

2,600 

16.000 

8,000 

113,0(0 

70..')00 

88,000 

700 

90  000 

98.210 

800,880 

2,360 

16.200...... 

68,700.... M 

169,000.. ..» 

4,000 

1,000....„ 

61,100 

1,600 

999.000 

93,660 

600,000 

47,000 

69.000 

1,000 

10.000 

84.560 

iiiooo 

10.000 

3,000 

47,000 

177,000 

785.000 

,071,900 

5.000 

276.000 

^•>00....M 

17,750...... 

2,500...... 

76,000...... 

108,100 

3,600 

15.000 

1.200 

89,8(iO 

1,000 

830 

80,000 

66,000 


Cost  of  Raw 
MateriaL 

67,613 

100,050 

110,617. ...» 
860 

^AfOt  ^«  •  •  •  •• 

860 

7,974 

161,668 

9,660 

81,062 

99,066 

3.176. ...M 

4,700...... 

2^5....» 

269,900 

27.688 

100,100... .» 

660 

27,250 

114,076 

406,681 

2,205 

7U47...... 

110,000 

2,250 

4,650 

68,190 

900...... 

4,289,680.'.*.*.*.'! 

47.304 

40.750 

25,2ft0 

27,300 

4,876 

4,160 

14,866 

8,200 

200 

Oi><>...... 

29,980 

174.010 

278,f.00 

595.070 

16.032 

132,952 

1,830 

15,K00 

1,543 

100.600 

166,280 

5,644 

25,000 

2,537 

89,400 

134 

1,128 

15,000 

60,900 


Male 
hands. 

oo......  ... 

10... M.          MM..  IST^MS 

6 MMM  TtJNI 

64.. ..M         ...^  M||sn 

60.. ..M          ...M.  TljBM 

14 8......  u^m 

601 80.....  uijm 

'lO......  ..... 

o...... 

80.. ..M          ..MM  UQyBM 

1|218....M          MMM  tHiTfll 

v......           •••*—  T|J3B 

04....M           ....M  9^|BM 

0......          ......  eLUV 

886 ».M.  MVTf 

Wy«a*e*e  ••••« 

8 M  vm 

io....M        .....a  osyHV 

278....M        8....M  SMJffS 

685. —    961....M  SS^ 

0....M                .....a  OyHP 

80....M       8....M  108^Mft 

878.. ..M         ....M  4y8|li§ 

86....M     85.. .M«  880yOO§ 

0....M                 —m»mm  11,009 

a......                ......  Iv^Km 

4o....u                ......  llfl^nW 

10 M  4,000 

239....M         ....»  4,9TMW 

189.. ..M         ....M  168,107 

UU....M        ......  aiWiSoe 

iM......        ..*.•«  as^uw 

140.. ..»        ......  S8S,000 

8 ....M  8,000 

12 8 ».aoo 

25....»        8......  48,070 

10 14.<P0 

15.. ..M          ....M  26.000 

4 M  1.'00 

27 70.000 

217 »  847.000 

463 810.1tiO 

1,332 »  1^.110 

25....M          ....M  49.500 

125 886.000 

22....»«        6«.***«  40.nS 

12 180.000 

76 »  811,2:0 

4 ....»  8.400 

6 M  S2,?00 

4 M  4,f'00 

03 »  151,4/0 

6 e.97* 

12 »  ir,ooo 

175 „  187,037 
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St.  Louis — Contmued. 


VBxxviiaixut§» 


Mfttehes 

M athematloal  Instramenti. 

Malt  Llquon ^ 

MUU,  Portable 

MiUineiy 

Mustard 

Oil,  Goal 

«    Lard «... 

«    Cottonseed 

Organs 

Perfameiy 

Planoe 

Pictore-framee 

Planed  Lumber , 

PlamMnfr 

P^rfc,  Packing , 

Potterr 

Printing 

Bope  and  Bagging , 

Biooflng 

Saddle- trees 

Saddlery ..., 

SawB. 

Sate 

Seabee,  Doors,  and  Blinda... 

Sawed  Lumber 

So|Ies 

Sbow««affes 


Shirts 

SUTeri>Uting 

SllTer>ware 

Soap  and  Otndles 

Spokes  and  Hubs 

Sploee  (ground) 

Stair-bvdlding. 

Steamboat-building 

Stone^iuarrTing 

Stiiooo*work , 

Sogav-reflning 

Teate  and  Awnings 

Ha  and  Sheetriron  Ware. 

Tobaooo , 

Tninlu 


No.  of 

Xstablisb- 

monts. 

1 

...      1. — 

M  VV*a«*a* 

1...... 

,.        0 

2...... 

••  leaeea* 

i*«  Xeeeaaa 

w*  Ji«««e«« 

-.       8 

4 

•*  !.«••• 

4 

1 

..       7 

-.       S 

..       « 

..     14. 

..       8 

3 

..     82. 

..       2. 

1 

..       7 

..    ;«...... 

...       2, 

1 

..      11...... 

mm  0«»«e*a 

1...... 

..       2. 

..      10 

1 

..        1 


Sleaeaa* 
veeeasa 

80 

2 

1. 

1 


Triounings.... 

Turning 

UplMdstery 

Tinegar. 

White  Lead 

Whips 

Wooden-ware 

Wool-earding 

Wagons,  Carts,  Ao. 


0 

Veaaaae 

2. 

2. 

8 

0 

7 

2. 

1 

1 

41 


Capital 

Cost  of  Raw 

Malt 

Invested. 

MatariaL 

bandit 

$100....^ 

VfO...... 

X..M.. 

2,700 

1,200...... 

W...... 

706,aoo. — 

427,UP...... 

3Do...... 

26,000 

10,460. — 

17,180 

26,228. — 

V...... 

X7  )UUUb  9  •  ••• 

80.070 

XX...... 

80.000...... 

60,000...... 

V...... 

100,000...... 

120,000...... 

10. 

40,000...... 

48,000...... 

80*«e*»« 

11,600 

8,600 

X2fi*aa««« 

1,000 

600 

1 

8300...... 

2,070...... 

v**«  ••• 

28,000. 

18,000 

Xmm»»  ••• 

86,000 

78,000 

98 

7,870 

10,896 

16 

1,000,000 

1,266,829 

264 

2,700 

206 

6 

88,000 

81,662 

180. 

474,180 

1,029,100...... 

7n 

47,600 

17,176 

28 

&000 

B,Vww..^... 

89 

102,860. 

182^28 

V/0*«»«»« 

68,000 

80^800 

29 

16v000 

89,206...... 

25 

124,000 

121,495 

214 

872,088 

260,988...... 

160 

8,000 

1,886 

12. 

6|000 

8,200 

6 

8^600...... 

8,820 

X2i«e«*«9 

1,800 

8,672 

8,000 

1300 

!■•••■• 

29^600 

60,900 

81 

600,800 

1,264,778....« 

282 

140,000 

87,600 

WW...... 

80,000 

26,800 

16 

600 

844 

V*«*a«« 

12,000 

18,806 

87 

92,800 

8,231.  M... 

228 

1,600 

1,100 

4 

1,000,000. — 

1,469,000 

216 

8,000 

4,000 

4 

170,740. 

168,084 

XoO«««**a 

109,700 

148»8g8 

mi  W  •09  9— 

42,600 

8,966 

wlaaaaaa 

4,600 

1,881.. ..M 

6 

108,000...... 

287,000 

65...... 

8,000 

3,726. 

11 

88,960 

68,460... .M 

40. 

14,600 

88,448 

11. — 

168,000 

270^00 

86.. ..M 

700 

1,200 

D...... 

76,000 

47,600 

80...... 

600 

760 

X**««aa 

118,600 

71,778 

216 

Talue  of 
Vemale  Annual 
hands.      Produet. 

1 1900 

......  4,000 

....M  1466,600 

^....  26,000 

••....  {Hf,4otf 

72,000 
....M  80,000 

......       186,000 

.^M  88,600 

14,000 

1,800 

...  M.  V,wUO 

......         26,000 

......        161,000 

35,000 

0 1,687,086 

6,000 
......       XvOyVOa 

187......     1,189,018 

..M..  87,800 

87«428 

8. —       880,244 

....M         87,000 

....M         66^098 

....M         90«,oCf 

M.M.         468,889 

17,009 

......         10,009 

11^420 

18 10,808 

11,000 
......         76/X)9 

66......     1,688,880 

180,000 

80,000 
......  2,060 

46386 

. —       227378 

19.009 

4 e^ooi 

821^886 
!*«.. ...         jlDB,7B9 

......  46l008 

4. —  8308 

311,608 

..WM         1(^867 
42......       126^970 

61,769 

861300 

......  4300 

....M  1 60300 

...M.  1,060 

..»..       266,710 


•  M. ............ ....... 


1,131    tu,«iM«    tu,sot,ou     luu       m    tBfiKAa 


115 
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MANUVAOTUBSS  OV   WILMnrGTOHy  VMLA^WABM, 


MANUFACTURES  OF  WILMINGTON,  DELAWARE. 

[Between  Philadelphia  and  Baltimore,  abont  twenty-eight  miles  from  the  former 
place,  is  the  important  manufacturing  town  of  Wilmington,  Delaware.  We  are 
informed  by  Joseoh  Lea,  Esq.,  of  Philadelphia,  that  there  is  now  in  the  posseiiiea 
of  Edwin  Mitchell,  of  the  same  city,  a  sample  of  oalioo  which  was  maae  in  Wil- 
mington before  1796,  by  a  French  Marquis,  and  which  is  a  highly  creditable  spe- 
cimen of  calico  printing.  At  the  present  time  there  are  several  Tery  important 
manufacturing  establishments  in  Wilmington  and  its  vicinity,  including;  DupontTs 
Powder-mills,  Harlan  &  Hollingsworth's  Oar-works  and  ship-yards,  LoMell's  ear- 
wheel  works,  Betts*  Engine  and  boiler-works,  Pennock's  Agriooliural  im^ement 
works,  and  others. 

The  following  are  the  Statistics  of  Mannfactures  of  New  Castle  Coontj  lor  the 
«nding  June  1, 1860,  the  greater  part  belonging  to  Wilmington.] 


Mannftetores. 


No.  of 

Escabllflh- 

aoit*. 

Agrlenltursl  Implementi.........M.  ?...»• 

AXI0B  ••••••••••••••..(....*>.••••. ...MM....*  3I*«..M 

Boltfl,  Nnta,  te, »  !.»... 

Bono  Dufrt ».  1...... 

Bootnand  Shoes 42.M... 

BrM»-foandlng 8.».m 

Brood  and  Cmcken. 4...... 

Brick 4....M 

OsMnot  Fnrnitaro «•  18...... 

Osn 1....M 

€hx  Spring! 1....^ 

OorrUgea m  16.M... 

UgOrP..........M.*..M.... .••........••  O....M 

OlothiDff 19 

OoBfiBciionery m 2...M. 

Cotton  Goods 11...... 

Bnin  Tile 1 

Vlro  Brick 1....^ 

Hour  and  Meal m..     80 

CKinpowder •  1...... 

Horse-nhoe  Nails m..  !....» 

Boop-«kirts M...  1...... 

fron-fbunding  ...m mm....m  6....» 

Inm,  Rolled 4...... 

IiaaUier 6...... 

Leather  HoKo  and  Belting 1 

Xaehlnery,  Steam-engines,  ftc...  .^       b 

Machinists*  Tools m.m  1.m.m 

Halt !....» 

Masts  and  Spars 1 

Metallic  Kegs 1 

Morocco M.       7 

Paper m..       2. 

Patent  Loader 1 

Plaster,  Ground m S...... 

Pottery-ware •.•••m.mm...m       8 • 

Quercitron  Bark 1...m« 

paiis..»«. »»»....«...»««♦«'«»«»».»». »..»»..■...  X...M. 

Saddlery  and  HameM 7...... 

Sashf^s.  Doors,  and  Blinds 4 

SewiDK-maohines m  1....^ 

Shlp-building 6....„ 

Ship-smithing m.       8 

BhirtB 1 

Bnuff. 2 

Soap  and  Candles 1 

Spokes  and  Felloes 1 

Spices,  Ground m.       I 

Stone  and  Marble-cutting 8 

Tin.  Sheet-iron,  and  Copper-ware...      10 

Taming 8 

Wool-carding 2 

Woolen  Goods m.       4 

Tbtal,  Including  Mlscell's  Mann- 
faetares,  not  above  spedfled. 

t 

Asneg.ofStateofDilawareinl860,  61ff       $5,452,887 

^^     «              ««              «    1860,  681       $2,978,946 


Oapltal 
Invested. 

88,500....M 
10,500.. ..M 

o,\A^y... ... 

0,000...... 

70,975... ». 
12,000.M... 
19,500 

OV.vOO.aMM 

00.100 

60,000 

8.000 

904.860.... M 
10,000 

688,500 

6,000 

4000 

471.782 

ftO0yO0O«*«e*« 

a\^**«eae 

S.000 

812.000...... 

190.000 

122,900 

100 

287,000 

80,850.M... 

7,000 

1,000...  .M 

5,000 

100,000 

280,000 

95.000 

4,800 

7,800 

2,000 

1,000 

82.225.. ..M 

84.000 

10.000 

293.500 

6.000 

2,000 

25.000 

25.0i)0 

16,000. ...M 

60,000 

17.700...... 

49.300 

8,S00 

1,000 

117.000 


Cost  of  Raw 
materiaL 

6,855...  M. 
'     20.100...... 

8,9i)0.....« 
15,853 

7,226...... 

66,780...... 

17,660 

21,707...... 

64,600. ...M 

15,775. 

SttW,8B0 .. » ... 

20,410...... 

100,708....» 

16,130...  M* 
690,102...... 

1,625... M. 

1,2W,081 

868,640 

486,090...... 

168,066... .M 
4,500 

186,650 

7,199 

11,660 

A,UUUa....a 
o,UUU...>.. 

829,962 

286,439 

4,945 

2,615 

4y(Mm«*«  •*• 

4,130 

22,078 

11,S«« 

2,875 

827,300 

0.O00....M 

1.295 

ll.roo 

24.730 

7.000 

40.000 

14,766 

40.0<^ 

8,<'00 

75,807 


Male 


Talaaif 


17.M. 
17.... 


86...... 

SIC... 

oB..... 
100 , 

62 , 

62..... 

9 

•90 


4.... 

M—mm 


167. 
4. 


vea** 

Oe***i 

92.... 
926.... 

0**ea< 
3k*e»« 

JHl%«e« 

61...., 

825 

22...., 
8.... 

12.... 
904..... 

66...., 

100 

6.... 

12 


8e***«« 


•••  ••• 


82 

97 


••»••• 


3 

40 

27 

15 

u&o...... 

12 

1 

12 

8....... 

14 

8 

18 

61 

12 

8 

76 


o»*««»« 


88. 


PmmIm^ 
l^lHt 


l,7U 
KL9M 


nsm 

46yMr 
94.788 


m,sii 

9r<46t 
941,768 


9^ 

4,191 

6B&7M 

19l,ff0 


6.B00 

8IM00 

92,142 

1».000 

4.176 

I6J000 

461.650 

8V.000 

190.710 

7,€00 

12,187 

8^100 

6,580 

48,245 

29.436 

15,000 

674.656 

18,921 

4.250 

47.200 

41,»)0 

12.000 

60,000 

25.990 

79,795 

16.008 

8,6(« 

158.085 


380         $4,863,472        $5,513,066         4,809 


948  $8,963,440 


$6,028,018 
$2,864,607 


5.466 
8,237 


956 
851 


80,898.902 
$4,649,296 


F 


f%JT  '       ■     F     -       »     '       .   ■   ,  f 

U    •..    .  J      J.J.  .  .  .'^^K    A    ■ 
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THE  GREAT  ffiON  WORKS  OF  THE  UNITED  STATES. 

In  proceeding  to  give  some  farther  account  of  the  Qreat  Iron  Work? 
of  the  United  States  than  has  already  been  given,  attention  is  naturally 
attracted,  first,  to  Pennsylvania,  which  produced,  in  1866,  sixty  per 
cent  of  all  the  Pig  Iron  made,  during  that  year,  in  the  United  States. 
The  total  product  of  the  State,  as  given  in  reliable  statistics,  was 
seven  hundred  and  seventy-two  thousand  four  hundred  and  seventy- 
nine  tons,  valued  at  thirty-five  millions  of  dollars ;  and,  of  this  amount, 
four  hundred  and  fifty  thousand  tons  were  made  east  of  the  Alleghe* 
Bies,  of  which  three  fourths  was  Anthracite  Iron,  made  in  the  Lehigh 
and  Schuylkill  valleys.  In  this  district,  there  are  Iron  Works  which 
travellers  and  competent  judges  have  declared  to  be  unsurpassed  by 
any  similar  works  in  England  and  Wales.  Probably  the  largest  and 
most  productive  Furnaces  in  the  United  States  are  those  of 

•       The  Thomas  Iron  Company, 

Situated  at  Hockendauqua,  Lehigh  county,  four  miles  above  Allentown. 
They  were  built  in  1855,  and  are  managed  by  Samuel  Thomas,  the  son 
of  David  Thomas,  who  first  successfully  introduced  the  manufacture  of 
iron  by  means  of  anthracite  coal  The  original  furnaces  were  built  to- 
gether, and  alike,  eighteen  feet  across  the  bosh  and  sixty  feet  high,  and 
are  blown  at  the  extraordinary  pressure  of  eight  and  a  half  pounds  to 
the  square  inch,  by  two  large  engines  constructed  at  the  West  Point 
Iron  Foundry,  the  steam  cylinders  being  fifty-six  inches  in  diameter, 
and  the  blowing  cylinders  ninety  inches  diameter.  In  1862  and  1863 
these  twin  stacks  made  twenty-seven  thousand  tons  of  iron,  a  larger 
production  than  was  ever  before  attained.  Recently  two  additional 
fbmaces  were  erected,  eighteen  by  fifty-five  feet,  which  are  blown 
by  two  very  large  beam  engines  constructed  by  I.  P.  Morris  &  Co.,  of 
Philadelphia,  the  steam  cylinders  being  sixty-six  inches  in  diameter, 
and  the  blo\^ng  cylinders  one  hundred  and  eight  inches,  and  ten  feet 
stroke.  The  materials  are  conveyed  to  the  top  of  the  stacks  by  atmos- 
pheric pressure — and  in  all  their  appointments  they  may  be  said  to  be 
the  model  furnaces  of  America. 

Next  to  these,  the  most  productive  furnaces  are  those  of 

The  Lehigh  Crane  Company, 

Situated  about  a  mile  below  the  Thomas  Works,  on  the  eastern  side 
of  the  Lehigh  river.     These  consist  of  five  furnaces,  the  first  stack 
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baviDg  been  bailt  in  1840,  the  second  in  1842,  the  third  in  1846,  and 
the  remaining  two  in  1850.  The  first  three  are  fortj-aeTen  feet  high, 
but  of  different  bosh  widths — namely,  eleven,  thirteen,  and  sixteen  feet 
The  last  two  are  eighteen  feet  wide  by  fifty-five  feet  high,  sad  are 
blown  by  four  engines.  The  principal  one,  bailt  by  I.  P.  Morria  k 
Co.,  has  a  steam  cylinder  fifty-eight  inches  in  diameter,  and  a  blowing 
cylinder  ninety-three  inches,  both  ten  feet  stroke  of  piston.  The  beam 
of  this  engine  works  on  a  column  of  cast-iron  thirty  feet  high,  end  the 
whole  is  set  npon  a  heavy  cast-iron  bed  plate.  In  1862  the  five  for- 
naces  made  nearly  fifty  thousand  tons  of  anthracite  iron.  The  Super- 
intendent or  manager  of  these  Works  is  Mr.  John  Thomab,  a  eon  of 
the  gentleman  who  is  accredited  with  having  been  the  first  who  intro- 
duced successfully  the  use  of  anthracite  coal  in  the  manufactore  of  iron. 
This  was  accomplished  in  Wales,  by  David  Thomas,  in  183T ;  and  in 
June,  1839,  he  superintended  the  blowing  in  the  Pioneer  Anthracite 
Furnace  in  Pottsville,  the  first  of  the  kind  in  America.  When  we 
reflect  that  now  sixty  per  cent,  of  all  the  iron  made  in  the  United 
States  is  anthracite,  and  look  upon  the  magnificegt  fiimaces  that 
abound  in  the  Lehigh  and  Schuylkill  vallies,  the  name  of  David 
Thomas  stands  forth  as  one  of  America's  benefactors. 


The  Laokawanna  Iron  and  Coal  Company, 

have  at  Scranton,  in  Luzerne  County,  very  large  and  important  works 
for  manufacturing  Iron.  t 

There  are  four  Blast  furnaces,  built  in  1848,  1852,  and  1854 ;  Nos.  1 
and  2  being  eighteen  feet  each  in  the  bosh  ;  No.  3,  nineteen  feet ;  and 
No.  4,  twenty  feet ;  all  fifty  feet  high.  They  are  blown  by  four  low- 
pressure  beam  engines ;  Nos.  1  and  2  having  steam  cylinders  fifty-four 
inches  in  diameter,  and  blowing  cylinders  eighty-six  inches  in  diame- 
ter ;  and  Nos.  3  and  4,  steam  cylinders  fifty-eight  inches  in  diameter, 
ai)d  blowing  cylinders  ninety-three  inches  in  diameter — all  ten  feet 
stroke — ^built  by  I.  P.  Morris  &  Co.,  of  Philadelphia — ^the  steam  being 
generated  entirely  by  waste  heat. 

Two  of  the  furnaces,  Nos.  3  and  4,  are  now  in  blast,  the  former  of 
which  made,  in  ten  months  of  1862,  twelve  thousand  six  hundred  and 
seventeen  tons ;  and  the  latter  made,  in  1863,  fourteen  thousand  three 
hundred  and  soventy-sevcn  tons  ;  and  in  twenty  and  a  half  months  of 
the  present  blast,  twenty-five  thousand  tons.  No.  3  furnace  made  in 
one  week,  in  February,  1862,  three  hundred  and  seventy-five  and  a 
half  tons  pig  metal,  the  largest  week's  produce  ever  made  by  any  An- 
thracite furnace  in  this  country. 
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The  aggregate  productive  capacity  of  all  these  furnaces  is  about 
sixty  thousand  tons  per  annum. 

The  Paddling  and  Bolling-Mills  of  the  Company  comprise,  the 
former,  one  building,  one  hundred  and  fifty  by  ninety  feet,  containing 
twenty  furnaces ;  one  building,  three  hundred  by  ninety  feet,  contain- 
ing thirty-two  fhmaces ;  one  building,  four  hundred  and  fifty  by  eighty- 
two  feet,  containing  twenty-eight  furnaces,  and  three  high  train  puddle 
rollfr^in  all  eighty  furnaces,  with  steam  boilers  over  each ;  and  the 
main  Rolling-mill  building  is  five  hundred  by  one  hundred  and  forty 
feet,  with  fifteen  heating  furnaces,  six  trains  of  three  high  rolls,  ten 
steam -engines,  and  one  seven  ton  Nasmyth  steam  hammer.  These 
mills  have  a  productive  capacity  of  thirty-five  thousand  tons  finished 
iron,  principally  Railroad  bars. 

The  purchase  of  the  present  site  of  the  town  of  Scranton,  was  made 
by  several  of  the  members  of  the  present  Lackawanna  Iron  and  Coal 
Company  in  July,  1840.  The  place  at  that  time  consisted  of  five 
small  dwellings,  a  saw-mill,  grist  mill,  school-house  and  cooper  shop. 
Now  the  town  contains  about  fifteen  thousand  inhabitants. 

The  foundations  of  the  first  blast  furnace — ^now  in  ruins — were  laid 
in  September,  1840,  and  after  several  ineffectual  attempts  in  1841,  was 
finally  blown  on  January  18,  1842,  blojwing  about  two  weeks  without 
making  any  iron  of  consequence  ].B/heT  that,  the  furnace  began  to  work 
fairly,  and  the  blast  was  contthued  till  February  26,  when  the  heating 
oven  gave  out,  having  ruh  five  and  a  half  weeks,  making  in  all  seventj- 
five  and  a  half  tons  of  pig-iron.  The  Rolling-mill  buildings  were  com- 
menced in  May,  1844 ;  and  it  was  here  that  in  July,  n^^,  the  first 
stationary  steam-engine  was  started  in  the  Lackawanna  and  Wyoming 
valleys,  from  Carbondale  to  Wilkesbarre,  a  distance  of  abou^  thirty-five 
miles,  comprising  the  greater  part  of  this  celebrated  Anthracite  coal 
field,  where  now  not  less  than  five  to  six  hundred  stationary  steam-en- 
gines are  constantly  running.  This  Company  have  now  in  operation 
thirty  different  stationary  steam-engines  in  the  prosecution  of  their 
business.  Attached  to  the  Works  are  about  seven  thousand  acres  of 
coal  and  timber  lands,  with  two  hundred  and  fifty  tenement  houses  for 
workmen.  About  one  hundred  and  twenty  thousand  tons  of  coal  are 
mined  annually,  nearly  all  of  which  is  consumed  at  the  works. 

The  officers  of  the  Lackawanna  Iron  and  Coal  Company,  at  present, 
are  Joseph  H.  Soranton,  President;  David  S.  Dodoe,  Treasurer; 
Edward  C.  Ltndb,  Secretary;  Edward  P.  Kingsbury,  Assistant 
Treasurer ;  Joseph  C.  Platt,  Real  Estate  Agent  and  Storekeeper ; 
and  Charles  F.  Mattes,  General  Superintendent 
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The  PhoBnix  Iron  Worki, 

At  Ph(pnixTi11e,  Chester  conntj,  twenty-Beren  and  a  half  miles  Irem 
Philadelphia,  are  one  of  the  oldest  and  largest  establishments  fbr  mana- 
facturingr  iron  in  the  United  States.  The  works  originallj  consisted 
of  a  Rolling-mill  and  Nail  Factory,  the  power  for  driving  whieh  was 
derived  from  the  damming  of  French  Creek,  just  aboTe  the  present 
fonndry,  the  old  site  of  the  Rolling-mill,  and  date  their  operations  as 
for  back  as  May  3,  1783. 

In  the  year  1827,  they  came  into  the  possession  of  Reeves  and  Whit- 
aker,  and  dnring  the  period  of  their  ownership  a  new  Rolling-mill  was 
bailt  on  the  site  of  the  present  North  Mill,  and  puddling  introdaced  as 
a  process  in  the  manufacture  of  iron.  The  old  Rolling-mill  was  polled 
down,  and  on  its  site  a  charcoal  furnace  was  built  in  1838,  whijb  again, 
in  1841,  was  converted  into  an  Anthracite  furnace.  This  was  one  of 
the  earliest  of  the  experimental  Anthracite  furnaces  which  marked  the 
era  of  the  introduction  of  Anthracite  coal  as  a  fuel  in  the  process  of 
smelting  iron.  The  nail  factory  of  the  firm  was  bnmed  down  in  1847, 
and  on  its  site  was  erected  one  of  the  extensive  machine  shops  now 
belonging  to  the  Phoenix  Iron  Company. 

In  the  year  1846,  Reeves,  Buck  &  Co.  became  proprietors  of  the 
Phcenix  Iron  Works,  and,  during  their  proprietorship,  very  extensive 
improvements  were  made.  They  built,  in  1846,  the  present  Rail  mill, 
the  dimensions  o^  which  are  two  hundred  and  sixty  feet  by  one  hun- 
dred and  sixty  feet.  Also,  a  new  puddling  and  re-heating  mill,  one 
hundred  and  eighty-five  feet  by  one  hundred  and  ninety-two  feet,  with 
a  wing  thirty-two  feet  by  one  hundred  and  thirty  feet  Besides  these, 
they  erected  new  Smith  shops,  Pattern  shops.  Foundry,  machine  shop, 
offices,  and  warehouses.  The  offices,  pattern  and  drawing  rooms  of  the 
company  are  probably  the  most  complete  of  any  in  the  country,  and 
cost,  we  understand,  $26,000.  In  1865,  the  firm  of  Reeves,  Buck  & 
Co.  procured  an  Act  of  the  Legislature  incorporating  them  as  The 
Phaniix  Iron  Company,  and  under  this  name  the  present  extensive 
opt'rations  of  the  Works  are  managed. 

Paring  the  last  four  years,  the  Company  have  spent  a  large  sum  of 
money  in  remodelling  and  readjusting  their  Works,  and  in  increasing 
their  capacity,  which,  at  this  time,  amounts  to  twenty  thousand  tons  of 
railroad  iron  and  fifteen  thousand  tons  of  bar  iron,  iron  beams  and  gird- 
^rn.  angle  iron,  wrought-iron  columns,  rolled  railroad  chairs  and  spikes, 
axles,  and  many  other  shapes.  Rounds  have  been  turned  out  of  the 
Meivbaut  Mill  of  twelve  inches  in  diameter,  and  squares  up  to  eight 
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iDches  by.  fcwentj-five  feet  long.     Daring  the  late  Rebellion,  thirteeo 
hundred  wroagbt-iroQ  guns  were  made  at  these  Works. 

This  establishment  produeeB  aj^reater  variety  of  work  tJian  any  other 
io  the  couQtrj.  In  addition  to  their  regular  business  of  manufacturing 
iron,  the  Company  have  lately  erected  a  very  extensive  machine  shop, 
specially  appropriated  to  framing,  iron  rafters,  flooring,  and  bridge 
work.  This  building  is  two  hundred  and  six  feet  by  ninety  feet,  and  is 
filled  with  tools  and  machinery,  of  the  latest  improved  styles  suited  to 
the  business.  The  manufacturing  of  wrought-iron  columns  and  beams 
for  fireproof  structures  has  become  one  of  their  great  specialities,  and 
the  framing  for  the  roofs  and  floors  of  the  new  buildings  lately  erected 
by  the  United  States  Oovemment,  at  the  Frankford  and  Alleghany 
Arsenals,  which  are  entirely  fire-proof,  was  all  made  at  the  Phodnix 
Iron  Works. 

This  Company  also  possess  three  Blast  furnaces,  capable  of  turning 
out  about  twenty-three  thousand  tons  of  pig-iron  per  annum.  The 
mills  contain  twenty-four  heating  and  twenty-two  double  and  twelve 
single  puddling  famaces. 

The  officers  of  the  Company  are  as  follows :  David  Rebvxs,  Presi- 
dent, Phoenixville ;  Samuel  J.  Reeves,  Vice  President  and  Treasurer, 
Philadelphia ;  Robert  B.  Aebtsen,  Secretary,  Philadelphia ;  Georqe 
H.  Sellers,  Qeneral  Superintendent,  Phoenixville ;  Georqe  Walters, 
Engineer,  Phoenixville. 

The  Cambria  Iron  Worksi 

At  Johnstown,  Cambria  County,  Pennsylvania,  are  the  largest  manu- 
facturers of  Railroad  iron  in  the  country. 

The  company  commenced  the  erection  of  the  Works  in  1853;  but 
becoming  embarrassed  for  want  of  means  before  they  were  fully  com- 
pleted, made  a  lease  of  their  entire  property,  in  the  spring  of  1855,  to 
Wood,  Morrell  &  Co.  This  firm  not  only  carried  out  the  original  plans 
of  the  company,  but,  during  their  lease,  greatly  enlarged  the  Works 
and  increased  their  capacity.  In  1 862,  the  Company  was  reorganissed 
— C.  S.  Wood  of  Philadelphia,  President— with  a  capital  of  $1,500,000, 
since  which  time  it  has  carried  on  the  business  of  mining  and  manu- 
facturing under  its  charter.  It  owns  about  thirty  thousand  acres  of 
land — mostly  mineral — has  four  large  Blast  furnaces,  Rolling-mills, 
Machine  shop,  Foundry,  etc.,  with  numerous  dwelling  houses  for  its 
operatives.  The  original  mill  building  was  burned  down  in  1857,  and 
rebuilt  the  same  year  by  the  lessees — it  is  six  hundred  and  twelve  feet 
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long,  by  one  hundred  feet  wide,  with  cross  wings  three  hundred  and 
seventy-two  feet  by  seventy-four  feet. 

In  1863,  an  additional. mill  building,  three  hundred  feet  by  one  hun- 
dred feet,  with  a  connecting  wing  seventy-four  feet  by  thirty  feet  was 
erected,  and  in  1866,  a  further  eztenston  of  the  building  three  hundred 
and  fifty  feet  by  an  average  of  one  hundred  feet,  was  made. 

The  mill,  when  completed,  will  contain  forty-eight  double — equal  to 
ninety-six  single — ^Puddling  furnaces,  twenty-four  Heating  furnaces, 
seven  trains  of  rolls,  four  sqneezers,  and  other  machinery  to  correspond. 

Its  production,  in  1865,  was  near  one  thousand  tons  per  week,  and 
when  the  extensions  and  improvements  now  in  progress  are  completed, 
its  capacity  will  be  eqaal  to  the  prodnction  of  from  sixty  to  seventy 
thousand  tons  of  finished  Railroad  iron  per  annum. 

The  stock  is  principally  owned  in  Philadelphia,  where  the  office  of 
the  Company  is  located. 


The  Freedom  Iron  Company's  Works,  .    . 

About  three  miles  from  Lewistown,  in  Mifflin  county,  are  notable  from 
the  fact  that  they  were  the  first  successful  American  manufacturers  of 
locomotive  Tires.  The  first  Iron  works  here,  were  built  in  1811,  to 
use  the  Greeliwood  ore,  a  hydrated  oxide  of  iron,  generally  called  pipe 
ore.  The  iron  made  from  this  ore  was  highly  celebrated,  and  first  gave 
the  distinctive  title  of  "  Juniata"  to  iron  from  this  region.  In  1847, 
the  Works,  with  the  Greenwood  furnace,  came  into  the  possession  of 
Messrs.  John  A.  Wright  &  Co.,  under  whose  ownership  thev  were 
largely  increased  ;  making  for  years  the  celebrated  Spring  Wire  Blooms, 
produced  by  the  admixture  of  the  Greenwood  ore  with  a  peculiar  fossil 
ore  found  near  their  furnace  in  Huntingdon  county. 

In  1856,  the  Freedom  Iron  Company  was  organized,  purchasing  the 
property  of  Messrs.  John  A.  Wright  &  Co.,  and  under  the  direction 
of  the  senior  partner,  entered  upon  the  manufacture  of  Railway  axles, 
bars  for  machinery  uses,  and  locomotive  Tires.  Many  attempts  had 
been  made  to  produce  these  Tires  in  the  United  States  previously, 
but  without  success.  This  Company  have  been  remarkably  successful, 
not  only  producing  them  equal  to,  but,  as  the  Superintendents  and 
roaster  machinists  of  many  of  the  principal  railroads  testify,  decidedly 
superior  to  the  English  brands;  thus  demonstrating  that  this  country 
has  not  only  the  material  but  the  skill  to  produce  whatever  may  be 
desired.  The  processes  adopted  by  this  Company  in  making  these  - 
Tires,  include  five  successive  forgings  under  large  steam  hammers 
before  the  straight  tire  bar  is  produced,  which  is  then  heated  and  bent 
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by  xnacbinery  into  a  hoop,  the  ends  welded,  and  the  hoop  again  heated 
and  rolleid  for  the  first  and  only  time  by  heavy  and  costly  machinery, 
to  its  trub  dimensions  and  finish. 

The  Works  now  comprise  three  charcoal  furnaces,  and  two  large 
forges,  with  abont  forty  thoosand  acres  of  land  and  all  needed  build- 
ings. The  President  of  the  Oomp*any  is  John  A.  Wbiqht,  Esa»  of 
Philadelphia,  and  the  Superintendent  is  B.  H.  Les,  formerly  of  the 
I^ort  Pitt  Iron-Works  at  Pittsburgh. 

.  At  Allentowny  are  probably  the. most  picturesque  Iron  Furnaces  in 
the  XTnited  States.  They  consist  of  four  stacks,  two  of  tbem  twelve 
feet  wide,  and  two  sixteen  feet;  while  three  of  them  are  'forty-fire  feet 
high,  and  the  fourth  fifty  feet^   They  are  owned  by  the  Allentown  Ibov 

COICPANT. 

At  Phillipsburgh,  are  the  furnaces  of  the  Tbxnton  Iron  CoBiPANT, 
consisting  of.  three  stacks,  being  respectively  twenty  by  fifty-five  feet, 
eighteen  by  forty-two,  and  twenty-two , by  fifty-five  feet.  The  Rolling- 
mill  of  this  Company,  fit  Trenton,  is  probably  the  largest  single  build- 
ing in  the  United  States,  having  three  ^nd  a  half  acres  enclosed  under 
one  roof. 

At  Danville,  Montour  county,  are  the  Works  of  Watj^rhan  A 
Bbaysr,  where  the  first  I^ail road  .iron  in  this  pr  any  other  country  was 
made  by  means  of  .Anthracite  coal.  They  consist  of  three  Blast  fur- 
BaceSy  two  Boiling  Mills,  and  a  landed  estate  of  three  thovsAad  acre} 
with  three  hundred  tenement  houses. 

The  VoCullougfa  Iron  Company,  * 

Whose  GUtlvanizing  Works  in  Philadelphia  were  noticed  among  the 
femarkable  manufactories  of  that  city,  have  very  important  works  in 
Cecil  county,  Maryland,  for  the  manufacture  of  Sheet  Iron.  They  com- 
prise five  Rolling  Mills,  three  of  them  being  at  ^orth  East,  styled 
respectively  the  Nortq  East,  the  Shannon  and  the  Stont  Chase  ;  the 
feurth,  about  two  miles  north,  of  Elkton,  called  the- West  Amwell  MiU, 
and  the  fifth,  the  Ootoraro,  at  Rowlandsville,  a  village  about  five 
miles  North  of  Port  Deposit 

Of  these  mills,  four  are  driven  by. water  power,  and  one,  the  largest, 
a  bar  Mill,  by  steam  power,  where  the  bar  is  manufactured  and  pre- 
pared for  rolling  into  sheets.  The  latter  operation  is  done  by  water 
power. 

They  have  also  "  a  forge,"  with  six  refinery  fires  for  the  manufac- 
ture of  Charcoal  Blooms,  with  what  is  termed  a  "  run-out"  fire,  where 
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all  the  Pig  Metal  is  melted  and  ''  ran  out''  with  charcoal,  a  process  of 
refining  through  which  the  iron  passes  before  going  to  the  forge.  All 
of  these  are  located  in  Cecil  County,  Md.,  with  water  powers,  yet  un- 
employed, sufficient  to  drive  additional  works  when  required. 

The  site  for  the  works  at  North  East  was  selected  over  one  hundred 
and  fifty  years  ago,  by  a  company*  composed  chiefly  of  English  capital- 
ists, consisting  of  Messrs.  William  and  Thomas  Busssll,  William 
Chetwynd,  Samuel  and  Osgood  Oes,  and  William  Whitbwiok,  to- 
gether with  Augustine  Washington,  the  father  of  the  illustrious 
George  Washington.  This  seems  to  have  been  an  old  company  in 
England,  of  some  of  the  substantial  and  enterprising  men  of  that  age. 
They  were  succeeded  by  Tflft>MAS  Russell,  and  his  heirs,  who  inherited 
the  property,  and  held  it  until  some  twenty  years  ago,  when  it  was 
purchased  by  the  present  owners. 

Adjacent  to  the  works  at  North  East,  the  company  own  from  four 
>to  ^ve  thousand  acres  of  land,  a  portion  of  which  is  laid  off  in  fine 
farms,  the  remainder  being  woodland,  from  which  they  obtain  the 
charcoal  consumed  in  the  manufacture  of  a  superior  quality  of  iron, 
which  they  use  almost  exclusively  for  Galvanizing  purposes.  The 
consumption  of  charcoal  alone  amounts  to  over  one  hundred  thousand 
bushels  annually. 

The  works  known  as  the  Ootoraro,  (on  the  Creek  of  that  name,)  at 
Ro^landsville,  some  five  miles  from  Port  Deposit,  were  formerly 
owned  by  Joseph  Roman,  and  are  among  the  oldest  Sheet  Iron  Works 
in  our  country.  They  have  been  the  property  of  this  Company  for  a 
number  of  years. 

The  West  Amwell  Mill  was  built  in  1840,  and  in  common  with 
the  Company's  other  mills,  enjoys  a  fine  reputation  for  the  quality  and 
finish  of  its  sheets.  With  the  enlarged  facilities  which  they  possess, 
the  Company  is  now  able  to  produce  many  thousands  of  tons  of  Sheet 
Iron  annually. 

The  McCullough  Iron  Company  are  the  successors  of  McCullough 
&  Co.,  a  firm  established  about  twenty  years  since  by  Jethro  J. 
McCullough,  Delaplaine  McDaniel,  and  Edmund  A.  Harvey,  of  Wil- 
mington, Delaware.  These  gentlemen  obtained  workmen  from  Eng- 
land, skilled  in  the  art  of  galvanizing  sheet  iron,  and  from  a  small 
beginning  have  become  the  largest  manufacturers  of  thin  black  and 
galvanized  iron  in  the  United  States. 

The  officers  of  the  McCullough  Iron  Company,  at  present,  are 
Delaplaine  McDaniel,  President ;  John  H.  Adams,  Vice  President ; 
Wm.  S.  Hagany,  Treasurer ;  J.  J.  McCullough,  Managing  Director ; 
W.  B.  Speab,  Secretary ;  E.  A.  Harvet,  Gen'l  Supt  of  Manufacture. 
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The  gamnoailrie  Lrjon  Woxks-^okn  f^eok. 

Near  Haverstraw,  Rockland  CouDty,  New  York,  are  celebrated  for  tbe 
manafacture  of  a  superior  quality  of  thin  Sheet  Iron.  They  consist 
of  two  Rollings  Mills,  which  contain  seven  single  Puddling  Furnaces, 
four  Heating  Furnaces,  four  trains  of  Rolls,  one  Jaw  Squeezer,  two 
Engines,  and  one  Waterwheel.  Tbe  old  mill  was  built  in  Wales,  at 
the  foundry  of  Ottawa,  Wennington  &  Co.,  and  brought  to  the  United 
States,  by  Elisha  Peck,  in  1832.  At  that  time,  it  was  regarded  as  one 
of  the  finest  rolling  mills  i^  the  country.  It  is  constructed  of  iron, 
and  has  recently  been  thoroughly  repaired.  The  Sheet  Mill  is  new, 
and  nearly  doubles  the  former  capacity  of  the  Works. 

Tbe  old  Sheet  Train  is  run  by  an  oversbot  wheel  made  entirely  of 
iron,  twenty-four  feet  in  diameter  and  fourteen  feet  face.  The  shaft  is 
of  cast-iron,  about  two  feet  in  diameter,  and  hollow,  the  base  of  the 
shaft  being  about  fifteen  inches.  The  arms  and  frame  are  of  cast-iron, 
the  gudgeons  of  wrought-iron,  and  the  buckets  of  plate-iron,  curved. 
The  bar  and  new  Sheet  Train  are  run  by  a  horizontal  high-pressure 
engine,  rated  at  two  hundred  horse-power.  The  cylinder  is  thirty 
inches  in  diameter,  and  the  stroke  of  the  piston  six  feet.  Tbe  guide 
mill  train  is  run  by  a  forty-horse  high  pressure  beam-engine  of  eighteen 
inch  cylinder  and  three  feet  stroke.  Blowing  is  done  either  by  steam 
or  by  water.  Tbe  steam  is  supplied  by  ten  boilers,  four  of  them  being 
from  thirty-two  to  thirty-six  feet  long,  forty-four  inches  in  diameter, 
and  tbe  others  are  plain  cylinders,  twenty  feet  long  and  thirty  inches 
in  diameter,  all  conneoted  with  the  furnaces. 

Though  the  specialty  of  these  Works  is  the  manufacture  of  thin 
Shee{  Iron,  all  grades  can  be  rolled,  fVom  No.  29  wire  gauge  up  to 
boiler-plate  if  necessary.  The  bar  train  is  now  used  for  rolling  bars 
to  be  afterward  rolled  into  sheets.  The  capacity  of  the  mill  for  thin 
sheet  is  about  .twenty -eight  hundred  tons  a  year,  and  for  heavy  sheet 
and  bar  about  forty-five  hundred  tons. 

Tbe  iron  used  is  chiefly  Anthracite  Pig  No.  1,  with  a  little  Charcoal 
Pig.  The  coal  for  puddling  is  generally  Cumberland,  and  Anthracite 
for  heating.  In  1864,  tbe  consumption  was  about  thirteen  hundred 
tons  iron,  five  hundred  and  fifty  tons  Cheever  ore,  and  twenty-five  hun- 
dred tons  Cumberland  coal. 

Mr.  John  Peck,  the  proprietor,  has  been  conneoted  with  the  Works 
since  their  erection. 
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The  TJlfter  Iron  Woiki— J.  ft  L.  Tudkenuuit  Pkoprieton, 

At  Saugerties,  New  York,  are  celebrated  for  the  excellent  quality  of 
Bar,  BaDd,  and  Hoop  Iron  made  there,  and  known  as  the  Ulrtkr  Irox. 
These  Works  were  built  by  Henry  Barclay,  in  1824,  who  adopted  the 
style  and  carried  on  business  as  the  Ulster  Iron  Company.  In  1844, 
they  passed  into  the  hands  of  Horace  Gray  &  Co.,  as  lessees,  and  in 
1847  they  were  leased  by  Joseph  and  Lucius  Tuckerman,  who  not  long 
afterward  purchased  them,  and  by  whom  they  have  been  owned  ever 
since.  In  1863,  Mr.  William  MuHigan  became  connected  with  the 
Works  as  Manager,  and  since  1864  the  manufacturing  operations  have 
been  carried  on  under  the  name  and  style  of  Tuckerman,  Mulligan 
&  Company. 

The  principal  Mill  is  of  stone,  brick,  and  frame,  two  hundred  and 
thirty-five  feet  long,  and  one  hundred  and  seventy-three  feet  wide.  It 
contains  eight  double  and  one  single  Puddling  and  five  Heating  Fur- 
naces, six  Trains  of  Rolls,  and  one  Hammer.  ...AU  the  rolls  are  run  by 
an  Overshot  Wheel  of  twenty-five  feet  in  diameter  and  eighteen  feet 
face.  A  large  Breast  Wheel,  thirty  feet  in  diameter  and  nine  and  a 
half  feet  face,  which  was  built  for  other  works,  drives  the  Hammer. 
This  hammer  weighs,  perhaps,  four  tons,  is  raised  by  a  cam  lift,  and  is 
used  for  hammering  puddle  balls.  There  is  also  in  the  mill  a  very 
large  Burden  Squeezer  of  the  old  pattern,  which  is  used  only  in  case 
the  hammer  is  out  of  order.  The  Blast  for  the  furnace  is  obtained  by 
means  of  three  Dimpfel's  Blowers,  which  are  run  by  a  Turbine  wheel 

The  Works  have  the  first  right  upon  the  creek  to  water,  and  have 
never  b^n  stopped  for  want  of  water.  The  great  flood  of  February, 
1857,  destroyed  the  dam,  and  consequently  stopped  the  Works  about 
four  months,  but  during  this  time  a  new  and  more  substantial  structure 
was  erected,  which  gives  them  one  among  the  very  best  water  powers 
in  the  country. 

The  iron  consumed  is  chiefly  Anthracite  Pig  No.  1,  with  some  Char- 
coal Pig.  No  Scrap,  except  that  made  in  the  Works,  is  used.  The 
ore  used  in  the  puddling  furnaces  is  known  as  the  Cheever  ore,  and 
the  coal  is  Cumberland,  Pictou,  and  Blossburg,  mixed.  The  annual 
product  is  six  thousand  five  hundred  tons  of  manufactured  Iron,  'dis- 
tinguished for  its  high  grade,  and  the  uniformity  with  which  the  quality 
has  always  been  maintained.  About  two  hundred  and  eighty  hands 
are  employed  in  these  Works. 
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The  West  Point  Ponndry^B.  P.  Parrott,  Proprietor, 

At  Cold  Spring,  New  York,  was  established  by  Gtoaverneur  Eemble, 
who,  with  others,  were  incorporated  under  the  name  of  the  West  Point 
Foundry  Association.  The  first  Works  were  erected  in  1817,  and  were 
designed  for  the  casting  and  boring  of  Gannon  for  the  Navy  and  Army 
requirements  of  the  United  States,  official  assurances  of  support  and 
encouragement  having  been  g^ven,  should  Ordnance  for  the  government 
be  satisfactorily  made. 

From  the  expiration  of  the  time  for  which  the  charter  of  the  Asso- 
ciation was  given,  the  Works  have  been  conducted  as  a  private  estab- 
lishment by  one  of  the  proprietors,  who  leased  the  shares  of  the  otbera 
They  were  carried  on  in  this  manner  by  Mr.  Gouvemeur  Eemble  until 
1851,  and  from  that  date  to  the  present  time  by  Mr.  R.  P.  Parrott, 
who  had  become  connected  with  the  Foundry  in  1836,  and  continued 
in  it  during  the  lease  of  Mr.  Eemble,  upon  the  expiration  of  which 
Mr.  Parrott  became  the  sole  lessee,  and  has  conducted  the  establish- 
ment up  to  the  present  time,  assisted  in  its  management  by  Mr.  Gouv- 
emeur Paulding.  Mr.  Parrott  was  a  graduate  of  West  Point,  and 
Captain  in  the  Ordnance  Department  of  the  United  States. 

It  was  found  by  experience  that  the  Cannon  called  for  were  not 
ordered  in  such  quantity,  or  with  such  regularity,  as  to  give  steady 
employment,  and  other  work  was  necessarily  sought  for.  By  degrees, 
general  Castings,  Steam-engines  and  Boilers,  and  all  heavy  machinery, 
were  introduced,  with  a  forging  department  capable  of  executing  the 
heaviest  pieces. 

Among  the  products  of  this  Foundry  were  the  Engines  of  the  United 
States  Steamers  "Missouri,"  and  of  the  well-known  "Merrimac,"  the 
Cornish  Pumping  Engine  at  Belleville  for  the  Jersey  City  Waterworks, 
and  the  Pumping  Engine  of  the  Dry  Dock  at  Brooklyn.  Sugar-mill 
Machinery,  with  Steam-engines,  Hydraulic  Presses,  and  Blowing  En- 
gines of  the  largest  size,  have  been  turned  out  in  large  quantities. 
Much  of  this  machinery  has  been  exported  from  the  United  States, 
and  has  borne  a  high  reputation  in  competition  with  that  of  other 
countries. 

The  establishment,  though  limited  originally  to  a  Cannon  Foundry 
of  moderate  extent,  costing  about  $90,000,  has  grown,  entirely  by  the 
application  of  means  earned  by  itself,  to  one  of  immense  capacity,  not 
only  for  Cannon,  but  heavy  Machinery,  Steam-engines,  and  general 
Castings  and  Forgings.  The  facilities  for  finishing  and  fitting  up  work, 
although  very  large,  are  exceeded  by  those  for  casting  and  forging,  and 
at  times  large  quantities  of  Water  Pipes,  Wrought-iron  Shafts,  and 
other  forgings,  have  been  added  to  the  ordinary  work. 
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The  position  of  the  West  Point  Foundry  at  Cold  Spring  was  deter- 
mined by  two  considerations ;  on^  the  desire  of  the  GoTemment,  at 
that  time,  that  a  Gan  foundry  should  not  be  too  neat  the  coasts  and  tiie 
other,  to  obtain  water  power  from  a  stream  entering  the  Hudson  it 
Gold  Spring.  This,  though  quite  insnfiBicient  for  the  power  now  re- 
quired, is  still  useful  in  the  boring  of  Guns.  Goldf  Spring  having,  at 
the  commencement  of  the  Foundry,  consisted  of  only  8  small  landing* 
place  of  three  houses,  and  West  Point  being  the  only  visll-known  place 
in  the  vicinity  (although  on  the  opposite  side  of  the  river),  the  name 
of  West  Point  Foundry  Was  given  to  the  new  establiahmentv 

Mr.  Gouvqrneur  Kemble,  the  original  proprietor,  still  lives  to  enjoj 
the  vigorous  growth  of  the  Foundry  and  of  the  Village,  which  may 
almost  be  said  to  have  been  founded  with  it,  as  well  as  to  receive  the 
tribute  of  universal  regard  for  a  conspicuous  display  of  qualities  com- 
manding  respect  throughout  a  long  succession  of  years. 

This  Foundry  has  recently  been  brought  prominently  into  notice  in 
connection  with  the  manufacture  of  Rifled  Cannon,  a  subject  whidi 
has  been  much  discussed  since  the  Crimean  war,  although  such  cannon 
were  not  used  successfully  at  that  time.  Numerous  experiments  in 
their  manufacture  have  been  made  in  Europe,  and  in  1868  and  1859 
many  trials  of  Rifled  Cannon  were  made  in  this  country,  chiefly  with 
Guns  ordered  by  the  Ordnance  Department,  according  to  plans  devised 
and  brought  forward  by  different  inventors.  The  Cannon  were  tfie 
usual  Cast-iron  Guns,  bored  somewhat  smaller  and  rifled.  A  projec- 
tile frequently  used  at  that  time  was  that  of  Dr.  J.  B.  Read,  of  Ala- 
bama, in  which  a  cup  or  flange  of  wrought-iron  is  cast  in  the  projectile, 
and  it  was  expected  that  the  force  of  the  powder  would  cause  the  rim 
of  this  cup  to  take  the  grooves.  Better  forms  of  projectiles  have  since 
been  devised,  although  this  was  made  to  work  moderately  well  in  small 
Guns ;  owing  in  some  degree  to  an  improvement  made  by  Mr.  Parrott 
of  swaging  out  the  cup  partially  to  the  form  of  the  grooves,  and  thus 
facilitating  the  "  taking"  of  them  by  the  projectile. 

In  1860,  Mr.  Parrott  introduced  the  first  of  the  Guns  now  known  as 
**  Parrott  Guns.^^  It  was  the  smallest  size  of  bore,  and  called  the  ten 
pounder,  and  this  Gun  has  since  been  increased  from  two  and  nine 
tenth  inches  to  three  inches  bore,  and  is  called  the  three-inch  Gun. 
The  principles  upon  which  it  was  constructed  have  been  observed  in 
all,  80  that  the  same  system  has  prevailed  throughout.  One  peculiarity 
of  the  Parrott  Gun  is  the  band  or  reinforce  of  wrought-iron,  made  by 
coiling  a  bar  of  iron  upon  a  mandril,  and  then  welding  this  coil  into  a 
cylinder,  which  is  afterward  bored  and  turned  and  shrunk  upon  the 
Gun.     The  manner  of  attaching  the  band  to  the  Gun  is  another 
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pecnliaritj,  and  the  rifling  is  another.  The  thickness,  length,  and  post* 
tioQ  of  the  wrought-iron  band,  and  thickness  of  the  cast-iron  are  also 
arranged  by  a  regular  rule. 

In  1860,  was  also  made  the  Parrott  twenty-pounder  Rifle,  and 
before  April,  1861,  the  thirty-pounder  Gun  and  the  ParroU  projectile^ 
first  and  exclusively  used  for  this  Gun,  as  well  as  for  all  the  larger 
calibres  afterward  made,  and  subsequently  adopted  for  the  ten  and 
twenty  pounder  Guns. 

This  projectile  is  cylindrical,  with  a  flat  base,  and  ronnded  but 
pointed  end.  It  is  made  to  "  take"  the  grooves  by  the  expansion  of  a 
brass  ring  cast  upon  the  projectile  near  the  base.  The  ring  being  so 
disposed  as  to  be  "  flush"  with  the  sides  and  bottom  of  the  projectile, 
no  irregularity  whatever  is  presented,  and  the  projectile  can  be  entered 
with  perfect  freedom  into  the  Gun.  For  the  larger  calibres,  the  Par- 
rott projectiles  appear  to  be  peculiarly  well  suited,  and  have  performed 
well  up  to  six  hundred  pounds  in  weight  from  a  Gun  of  twelve  inch 
bore. 

Before  April,  1861,  Mr.  Parrott  had  made  the  ten,  twenty,  and 
thirty-pounder  Guns.  This  he  had  done  without  any  order  from  the 
Government,  and  entirely  according  to  his  own  views  of  the  principles 
to  be  followed  in  Rifled  Ordnance.  At  the  commencement  of  the  late 
Rebellion  all  those  he  had  on  hand  were  taken  by  the  Ordnance  De- 
partment, and  to  their  performance  alone  is  he  indebted  for  the  press- 
ing orders  which  flowed  in,  and  the  very  large  number  supplied  in 
consequence. 

Late  in  1861,  Mr.  Parrott  made  the  one-hnndred-pounder,  and  early 
in  1862  the  eight  inch  or  two-hundred-pounder  Gun.  These  Guns 
were  in  each  case  made  and  offered  for  trial  without  any  order,  and 
the  large  calls  for  them  were  the  result  of  the  impression  made  by  the 
Guns  themselves.  Both  were  mounted  in  the  batteries  at  Yorktown, 
and  their  powers,  as  there  exhibited,  were  highly  commended.  An 
interesting  account  of  them  was  given  by  the  Prince  de  Joinville,  an 
eye-witness,  showing  that  they  were  in  advance  of  any  other  attempt 
at  making  heavy  Rifled  Cannon. 

In  pursuance  of  the  same  course  of  action,  Mr.  Parrott  made,  in  1863, 
a  ten-inch  or  three- hundred-pounder  Rifle.  This  was  only  tried  in 
service  at  Charleston  ;  the  first  one  was  unfortunately  disabled  by  the 
bursting  of  a  shell,  which  carried  off  about  three  feet  from  the  end  of 
the  Gun.  It  was,  however,  used  to  a  considerable  extent  after  the 
accident ;  while  another  Gun  of  the  same  kind  was  fired  twelve  bun*  • 
dred  rounds,  and  then  only  failed  from  the  same  cause  as  the  first. 

The  Parrott  Guns  continued  to  be  largely  used  in  the  war,  both  in 
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the  Navy  and  Army,  and  while  it  was  not  claimed  that  they  were 
perfect  in  their  results,  or  that  disappointments  did  not  occur,  yet 
when  due  allowance  is  made  for  the  novelty  of  the  subject  in  actual 
war,  the  immense  extent  of  the  demand,  and  the  necessary  want  of  ex- 
perience under  the  circumstances,  it  may  be  fairly  concluded 'that  the 
system,  so  often  doing  that  well  which  had  never  been  accomplished 
before,  must  be  based  on  correct  principles,  and  only  required  a  reasona- 
ble measure  of  practical  experience  and  care  to  make  it  equally  suoeesa* 
ful  at  all  times. 

In  the  capture  of  Fort  Macon  the  Parrott  Guns  were  singularly  dis- 
tinguished, and  they  also  contributed  largely  to  the  success  at  Fort 
Pulaski.  At  the  bombardment  of  Fort  Sumter  from  Morris  Island,  as 
well  as  in  the  shelling  of  Charleston,  the  Parrott  Ouns  were  almost 
wholly  used. 

The  performance  of  these  Guns  and  projectiles  at  the  destmctiTe 
bombardment  of  Fort  Sumter,  at  distances  over  four  thousand  yards, 
after  the  assault  upon  Fort  Wagner  had  failed,  was  a  most  brilliant  as 
well  as  a  timely  success,  and  may  almost  be  said  to  have  inaugurated 
a  new  era  in  siege  warfare. 

So  important  bad  the  success  of  these  Guns  made  them,  that  Mr. 
Parrott  was  called  on  for  about  three  thousand  Cannon,  more  thar 
half  of  which  were  of  the  thirty-pounder  and  larger  calibres,  together 
with  Projectiles,  Iron  Carriages  for  Fortifications,  Fuzes,  etc.,  constitu- 
ting chiefly  the  Rifled  Ordnance  of  the  country. 

The  Bridgewater  Iron  Manufacturing  Company, 

At  Bridgewater,  Mass.,  on  the  line  of  the  Old  Colony  and  Fall  River 
Railroad,  is  one  of  the  oldest  and  most  remarkable  Iron  Works  in 
America.  As  early  as  1785,  there  is  a  record  of  Iron  Works  at  this 
place  and,  as  has  been  elsewhere  stated,  the  first  Locomotive  crank 
axle  made  in  America,  was  forged  here  for  the  Locks  and  Canal  Com- 
pany of  Lowell.  From  1810,  to  1816,  the  Proprietors  of  these  Works 
were  Lazell,  Carey  &  Co.,  but  in  1816,  Mr.  Carey  having  died,  a  new 
partnership  was  formed  under  the  style  of  Lazell,  Perkins  &  Co.,  which 
continued  until  June  18, 1825,  when  the  Bridgewater  Iron  Manufactur- 
ing Company  was  incorporated. 

These  are  now,  no  doubt,  the  largest  Iron  Works  in  New  England, 
and  have  tools  and  facilities  for  executing  heavy  forgings,  not  excelled, 
and  we  believe  not  equaled,  by  any  in  America.  The  land  attached  to 
the  works  is  about  seventy  acres,  of  which  ten  acres  are  covered  with 
buildings.     They  have  two  Rolling  mills,  of  which  the  largest  is  two 
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hundred  and  forty-four  by  one  hundred  and  thirty-two  feet,  two 
Machine  shops,  of  which  the  largest  is  two  hundred  by  one  hundred 
and  fifty  feet,  two  Forges,  of  which  the  largest  is  one  hundred  and 
forty  by  one  hundred  feet,  an  Iron  Foundry  one  hundred  and  thirty  by 
ninety  feet,  a  Brass  Foundry,  and  numerous  Storehouses,  Smith  shops, 
Pattern  shops,  etc.,  comprising  in  all  twenty-eight  buildings.  The  ma-- 
chinery  is  propelled  by  five  Steam  Engines,  and  eleven  Water  Wheels, 
and  the  Works  consume  about  fifteen  thousand  tons  of  Anthracite  and 
Bituminous  Coal,  and  forty -eight  thousand  bushels  of  Charcoal  annually. 

The  Iron  Foundry  has  two  Cupola  Furnaces,  capable  of  melting  thirty 
tons  of  iron,  one  Air  Furnace  that  will  melt  twelve  tons,  and  all  the 
requisite  facilities  for  producing  the  largest  class  of  castings.  As  an 
illustration  of  its  capacity  we  may  state,  that  the  castings  for  several 
sloops-of-war  were  made  here,  of  which  the  cylinders  weighed  fifteen 
thousand  pounds  each,  the  condensers  twenty-eight  thousand  pounds, 
and  the  channel  plates  thirty-four  thousand  pounds.  The  Brass 
Foundry  is  equally  well  provided  for  producing  ship-castings,  and  has 
turned  out  a  four  bladed  propeller  fifteen  feet  in  diameter,  that  weighed 
six  tons.  . 

In  the  Machine  shops  the  tools  are  of  a  magnitude  unprecedented  in 
this  country.  The  Company  have  a  Lathe  that  will  bore  and  face 
thirty  feet  diameter,  swing  eight  feet  and  turn  thirty-seven  feet  long, 
another  that  will  turn  a  shaft  sixty  feet  long,  another,  forty-seven  feet 
long,  and  still  others  that  will  turn  thirty-eight  and  thirty-two  feet, 
respectively ;  also,  a  monster  machine,  just  completed,  for  boring  or 
facing,  with  a  revolving  table  of  sixteen  feet  in  diameter,  besides  a 
Planing  Machine  that  will  take  a  piece,  twelve  feet  square,  and  any 
length,  working  two  cutters  at  the  same  time,  and  cut  off  more 
Iron  in  a  day  than  any  tool  of  the  kind  in  America.  Among  the 
planers  in  the  establishment,  Ibere  is  one  which  will  take  a  piece,  thirty- 
five  feet  long  and  nine  feet  square ;  and  there  are  four  slotting  machines, 
one  of  which,  it  is  believed,  is  the  largest  in  this  country,  and  another, 
only  one  size  smaller,  built  for  the  Company,  by  Whitworth,  in  Eng- 
land. 

But  the  distinctive  feature  of  the  Bridgewater  Iron  Works,  which 
gives  them  preeminence,  is  the  Forge  Department  In  facilities  for 
producing  heavy  forgings,  no  works  in  America,  yet  constructed, 
equal  them.  They  have  one  hammer  of  the  Nasmyth  pattern, 
which  weighs  over  eleven  tons,  with  ten  feet  stroke  of  piston,  and 
worked  by  a  Rotary  valve,  that  enables  the  operator  to  govern  it  with 
such  precison,  that  the  shell  of  a  walnut  may  be  cracked  off  without 
hurting  the  meat,  or  a  bar  of  iron,  three  feet  square,  can  be  brought 
116 
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Probablj  the  oldest  Iron  Works  now  in  operation  in  the  United 
States  are  those  of 

M.  Ellis  ft  Co.,  South  Canrer,  Kass. 

As  early  as  1756,  some  fifteen  or  twenty  of  the  citizens  of  Plymouth 
coanty  reso]7ed  to  associate  their  capital  and  labor,  and  erect  a  Blast 
Furnace  at  the  mouth  of  Assawampset  Pond,  about  ten  miles  from 
the  town  of  Plymouth.  Though  distant  from  navigable  waters,  the 
reasons  that  influenced  them  in  the  selection  of  this  site  for  their  infant 
enterprise,  seem  to  have  been  proximity  to  bog  ore  beds ;  the  abundance 
of  Pine  forests  in  the  immediate  vicinity,  from  which  an  unlimited  sup- 
ply of  charcoal  could  be  obtained,  and  thirdly,  good  water  power. 
The  bottom  of  this  Lake,  or  Pond,  covering  about  seven  hundred  acres, 
contained  a  rich  deposit  of  sedimentary  or  bog  ore,  which  was  dragged 
from  the  water  by  an  instrument  similar  to  an  oyster  dredge,  and  with 
such  facility,  that,  for  a  time,  one  man  could  fish  up  two  tons  per  day. 
At  these  Works,  subsequently  called  the  Charlotte  Furnace,  was  made 
a  variety  of  ordinary  Iron  Hollow  Ware,  and  about  1760,  the  first  cast 
iron  Tea-kettle  made  in  America.  This  important  utensil  had  pre- 
viously been  made  of  wrought  iron  and  was  imported  from  England. 
During  the  Revolutionary  war  they  supplied  the  Colonial  Government 
with  solid  shot,  and  also  furnished  the  shot  and  shell  which  were  used 
by  the  Frigate  "  Constitution"  in  her  memorable  engagement  with  the 
"Guerriere."  This  Furnace  continued  in  operation  every  year,  until 
about  1832,  when  it  was  converted  into  a  Cupola  Furnace. 

Among  the  first  contributors  to  the  erection  of  the  Charlotte  Fur- 
nace were  the  Ellises  and  Murdocks,  ancestors  of  the  present  proprie- 
tors. Previous  to  the  beginning  of  the  present  century,  Mr.  Benjamin 
Ellis  leased  the  Works  and  subsequently  purchased  the  interests  of  the 
other  shareholders.  He  became  a  large  landed  proprietor,  owning  ten 
or  twelve  thousand  acres  of  land  in  Plymouth  county,  besides  three 
or  four  Blast  Furnaces,  among  them  the  "  Federal  Furnace,"  which 
was  described  with  some  detail  in  the  first  volume  of  this  History. 
Since  his  decease,  the  Works  have  been  owned  by  his  son,  Matt. 
Elli6,  and  his  brother-in-law,  Jesse  Murdock,  trading  under  the  firm 
style  of  Matt.  Ellis  &  Co.     / 

The  buildings,  which  are  mostly  of  wood,  comprise  a  Foundry, 
Machine  shop.  Warehouse,  and  sundry  auxiliary  structures.  The  pro- 
ducts now  consist  principally  of  Cooking  stoves,  Cabooses,  and  fine 
Parlor  grates,  which  for  many  years  had  almost  exclusive  preference 
in  the  Boston  market     Farmer's  Boilers  are  also  made  here,  which  are 

orably  known  and  extensively  in  demand  throughout  New  England. 
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The  Works  ftiniish  employment  to  about  seventy-fiFe  men,  nearly  all 
of  whom  own  their  dwellings,  and  some  occupy  houses  in  which  their 
ancestors  for  five  generations  lived.  There  are  moulders  employed  here 
whose  great  grandfathers  followed  the  same  occupation  in  the  same 
place  and  in  this  respect  the  works  present  an  anomaly  entirely  excep- 
tional in  the  manufacturing  experience  of  this  country. 

Mr.  Ellis  is  also  interested  in  Iron  Works  and  Collieries  in  other 
sections  of  the  country.  He  is  Treasurer  and  one  of  the  Directors  of 
the  "  Kentucky  Improvement  Company,"  an  association  of  capitalists 
of  New  York  and  Boston,  who  own  a  tract  of  nearly  thirty  thousand 
acres  of  land  in  Greenup  county,  Kentucky,  abounding  in  Iron  ore  and 
Cannel  Coal.  There  are  two  Blast  Furnaces  on  this  estate,  one  of 
them  in  operation,  capable  of  making  seven  thousand  tons  of  the  best 
Charcoal  pig  iron  annually.  All  the  material,  needful  to  the  reduction 
of  the  ores,  and  repair  of  Furnaces,  is  supplied  from  the  neighborhood 
of  the  Works  in  the  greatest  abundance.  A  solid  block  of  upwards  of 
five  feet  of  Cannel  Coal  underlies  the  greater  part  of  these  lands, 
above  water  level^jand  containing  in  the  aggregate  a  quantity,  esti- 
mated to  be  equal  to  o&e  hundred  millions  of  tons.  Aj^ilroad  is  now 
completed  from  the  icAn^s  *td  ^he  OEfio^*r!Ver,  and  as  the  facilities  for 
mining  at  a  minimum  cost  are  remarkable,  the  drift  being  nearly  hori- 
zontal and  above  water  line,  this  Company  will  soon  supply  not  only 
the  markets  of  Cincinnati  and  its  vicinity,  but  those  of  New  Orleans 
and  even  the  Atlantic  coast  with  this  valuable  mineral,  the  finest  ever 
discovered  for  use  in  grates,  besides  being  an  oil  producing  Coal. 

Mr.  Ellis  is  also  Treasurer  and  Manager  of  the  Fisher  Iron  Oom." 
pany  on  Lake  Champlain,  which  produces  a  remarkably  pure  magnetic 
ore,  that  is  consumed  largely  by  the  Furnaces  along  the  Hudson  river, 
and  by  forges  for  making  Charcoal  blooms. 

The'^iTQadip^S.lBcm  Beading,  Pa., 

Owned  by  Sktfxbt,  MoManus  &  Co. ,  incorporated  by  special  act  of 
the  Legislature,  are  among  the  most  extensive  and  important  in  the 
United  States.  They  comprise  a  Rolling  Mill,  Tube  Mills,  Furnace, 
Forges,  Foundry  and  Machine  Shop,  and  Sheet  Mill,  and  the  opera- 
tions are  so  comprehensive  that  they  may  be  said  to  embrace  almost 
every  branch  of  the  general  Iron  Manufacture.  When  in  full  opera- 
tion, they  give  employment  to  about  two  thousand  men. 

The  Rolling  Mill  which  formed  the  nucleus  of  these  works,  was 
built  in  1836,  and  went  into  operation  in  1837.  It  comprised  a  mer- 
chant mill.  Puddle-ball  mill,  and  a  small  guide  mill,  six  puddling  fur- 
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naces,  three  beating  farnaces,  twenty-four  nail  machines,  and  one  spike 
machine, — driven  by  one  horizontal  engine  twenty-fonr  inch  cylinder, 
and  six  feet  stroke.  The  capacity  was  then  twenty- five  hundred  tons 
per  year.  In  1847  the  mill  was  enlarged  and  remodelled,  and  farther  en- 
larged in  1858,  since  which  time  additional  enlargements  and  improve- 
ments have  been  made,  until  now  it  is  one  of  the  most  complete  Roll- 
ing mills  in  the  country,  with  a  capacity  of  five  thousand  tons  a  year. 
Its  products  comprise  Round,  Square,  and  Flat  Bar  Iron,  Flat  Bar 
Railroad  Iron,  Half  Round  and  Oval  Iron,  Hoop,  Band,  and  Scroll 
Iron,  Horse  Shoe  Iron,  Rivet  and  Tank  Iron,  of  the  very  best  quality ; 
also  the  celebrated  "  Crescent"  brand  of  Cut  Nails  and  Spikes,  Ship 
and  Railroad  Spikes,  and  Boiler  and  Tank  Rivets. 

The  Tube  Mill,  is  one  of  the  most  important  features  connected 
with  the  Reading  Iron- Works.  It  was  erected  in  1848,  with  a  capacity 
for  manufacturing  one  million  eight  hundred  thousand  feet  of  Gas, 
Steam  and  Water  Tubing ;  and  has  been  annually  enlarged,  until,  at 
present,  it  is  capable  of  producing  six  million  feet  of  wrought-iron  gas, 
steam  and  water  tube,  from  one  eighth  inch  to  eight  inches  diameter ; 
and  two  and  a  half  million  feet  of  Lap-welded  Boiler  Flues,  from  one 
to  ten  inches  diameter.  These  Boiler  Flues  are  made  of  the  best  Penn- 
sylvania Refined  Charcoal  Iron. 

Besides  this  mill,  the  company  own  the  Camden  Tool  and  Tube 
Works,  located  in  Camden,  N^w  Jersey.  These  works  are  adapted 
to  the  manufacture  of  Wrought-iron  Gas,  Steam  and  Water  Tubes,  and 
all  kinds  of  Machines  and  Tools  as  well  as  Fittings,  used  in  Steam  and 
Gas  Fitting.  The  manufacture  of  these  constitutes  the  chief  business 
prosecuted  at  these  works.  The  capacity  of  this  Tube  Mill  is  about 
two  millions  of  feet  per  year. 

TuE  Reading  Furnace,  owned  by  this  company,  was  built  in  1853 
and  1854.  The  stack  is  fifty  by  fifty  feet  at  base,  and  forty  hy  forty 
feet  at  top,  forty-nine  feet  high,  with  boshes  eighteen  feet.  The 
capacity  is  about  ten  thousand  tons  of  metal  a  year. 

The  Scott  Foundry  and  Machine  Shop  went  into  operation  in  1  SfJl, 
and  had  been  used  until  1867  almost  exclusively  for  the  manufacture 
of  Ordnance  and  Projectiles  for  our  own  and  foreign  governments. 
Guns  weighing  forty  tons  and  of  fifteen  inch  calibre  have  been  cast 
and  finished  here,  and  fitted  up  with  carriages.  The  Air  Furnaces  have 
a  capacity  of  sixty  tons  of  melted  metal,  the  cupola  furnaces  of  ten 
tons.  Within  the  last  few  years,  the  Foundry  has  been  very  exten- 
sively employed  in  the  manufacture  of  Car  Wheels,  and  chilled  and  soft 
Rolls  for  Rolling  and  Plate  mills. 

The  Steam  Fobqe  of  this  company,  which  has  been  in  operation 
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since  1852,  has  produced  the  heaviest  class  of  Forgings.  Among 
its  important  tools  and  machines  are  three  Nasmyth  Steam  Hammers, 
one  of  ten  tons,  one  of  seven  and  one  of  two  and  a  half  tons,  two  Kirk 
Hammers,  one  of  fifteen  hundred  pounds,  and  one  of  seven  hundred 
and  fifty  pounds,  and  Lathes,  and  Slotting  Machines  of  the  largest 
capacity  for  forging  and  finishing  Shaftings  for  Marine  Engines,  Armor 
Plates,  Turret  Beams,  Point-Stoppers,  Locomotive  Frames,  Oar  axles, 
etc.  The  Shaftings  for  the  "Adriatic,"  one  of  which  weighed  over 
forty  tons,  were  made  at  this  Forge,  and  also  the  Armor  Plates  used 
in  the  construction  of  the  celebrated  Ram,  the  *'  Dunderberg."  As  will 
be  inferred,  these  works  have  the  capacity  for  producing  every  kind  of 
forging  required  for  the  largest  vessels  in  the  Naval  or  Merchant  service. 

The  company  also  own  the  Oibraltab  Forges  and  Plate  Mill, 
located  a  few  miles  southeast  of  Reading.  At  these  forges  are  made 
the  Charcoal  Blooms  used  in  the  manufacture  of  the  celebrated  Ameri- 
can Boiler  Flues.  The  Plate  Mill  is  employed  almost  exclusively  in 
manufacturing  Boiler  Plate.    Its  capacity  is  fifteen  hundred  tons  a  year. 

They  have  also  recently  put  in  operation  one  of  the  most  complete 
Bhbet  Iron  Mills  in  the  country,  for  foiling  all  kinds  of  Sheet  Iron, 
Tank  and  Plate  Iron  ;  a  Puddle  bar  mill,  and  a  large  merchant  mill, 
for  rolling  all  kinds  of  fiat' iron.  They  own  the  exclusive  right  of 
using  the  celebrated  Lauth  Patent  system  of  Rolls,  which  enables 
them  to  imitate  successfully,  if  not  to  equal,  Russia  Sheet  Iron.  The 
capacity  of  this  mill  is  about  thirty-eight  hundred  tons  per  year. 

In  addition  to  the  above  operations,  this  company  is  very  exten- 
sively engaged  in  mining  iron  ores  and  coal. 

Mr.  John  MoManus,  the  president  of  the  company,  is  actively 
interested  in  the  construction  of  the  Union  Pacific  Railway  (Eastern 
Division),  and  is  one  of  its  directors. 
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THE  GREAT  HAT  MANUFACTORIES  OF  THE  UNITED  STATES. 

The  manufacture  of  Hats  was  one  of  the  first  industrial  pursuits 
prosecuted  in  America.  Dependent  upon  the  enterprise  and  cupidity  of 
the  mother  country  for  nearly  every  article  of  use,  and  many  of  the  richer 
articles  of  wear,  doubtless  the  Colonists  thought  themselves  fortunate  in 
the  small  resources  of  the  "spinning  wheeP'  and  the  "  hand  loom,"  the 
"  bow/'  ''block,"  and  ''set  kettle,"  which  at  least  furnished  them  with 
body-apparel  and  head-covering.  Necessity  certainly  favored  the  pro- 
duction,  at  that  early  day,  of  such  simple  articles  of  use — as  the  ship 
from  London  or  Hull  was  not  even  a  monthly  arrival,  and  the  venture 
on  the  part  of  the  owner  at  home  not  always  so  comprehensive  as  the 
wants  of  the  new  market  demanded.  In  addition  to  necessity,  how- 
-ever,  it  would  seem  that  there  was  other  encouragement  or  incentive 
for  the  colonial  Hat  manufacture.  By  reference  to  any  full  abstract  of 
the  colonial  legislative  annals,  it  may  be  seen  how  prompt  was  the  fore- 
sight of  our  ancestors,  and  with  what  clear  recognition  of  the  merits 
of  home  production  they  fostered  at  least  one  branch  of  manufacture 
by  public  enactment  and  bounty.  In  1662,  for  instance,  the  Colony 
of  Virginia,  through  its  House  of  Delegates,  offered  a  premium  of  ten 
pounds  of  tobacco  for  every  good  Hat,  made  of  wool  or  fur,  within  the 
bounds  of  the  Old  Dominion.  By  reference  to  the  first  volume  of  this 
History,  it  will  be  seen  that  other  colonies  advanced,  through  their 
Assemblies,  similar  encouragement,  though  the  nature  of  the  bounties 
may  not  have  been  the  same.  The  result  was,  that  the  following  cen- 
tury had  not  passed  its  first  quarter  before  the  production  of  Domestic 
Hats  became  a  conspicuous  and  remunerative  industry.  Not  only  was 
the  home  market  entirely  supplied  from  home  sources,  but  a  very  con- 
siderable exportation  of  Hats  was  growing  up  to  countries  beyond  the 
sea,  and  the  handiwork  of  the  colonists  beginning  to  compete  with  the 
work  of  the  London  craftsmen  even  in  London  streets.  In  1731,  it 
became  known  to  the  Feltmakers  Company  of  London,  that  the  New 
England  Colonies  were  turning  out  ten  thousand  Hats  per  year.  The 
policy  of  Great  Britain  was  nowise  different  at  that  day  from  what  it 
is  now,  though  circumstances  then  gave  her  the  power  to  illustrate  it 
in  a  more  effective  manner.  Appreciating  the  beneficence  of  this 
policy,  the  suffering  feltmakers  petitioned  Parliament  to  prohibit  all 
exportation  of  Hats  from  the  colonies  in  America.  Parliament  listened 
to  the  address,  and  acceded  to  the  request ;  but  it  is  not  believed  that 
the  enterprise  of  the  provincial  Hatters  was  entirely  balked  by  tliis 
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summary  exclasion  from  market,  though  thej  may  not  have  dared  auj 
longer  to  exhibit  its  results  in  the  streets  of  London. 

Probably  there  is  no  other  staple  industry  in  which  so  great  a  revo- 
lution in  the  processes  of  manufacturing  has  been  effected,  within  a  few 
years,  as  in  that  of  Hats.  The  appurtenances  of  shops  in  the  old  time, 
"bows,"  •* catguts,"  "blocks,"  and  "smoothing  irons,"  are  not  even 
suggestive  of  the  "pickers,"  the  "screens,"  the  "formers,"  the  "  bat- 
tery," and  the  other  details  of  the  patented  "plant"  of  an  establish- 
ment of  the  present  day.  In  1780,  the  earliest  noticeable  date  of  the 
Dan  bury  Hat  manufacture,  one  journeyman  and  three  apprentices 
turned  off  three  hats  per  day.  Now,  one  machine,  which  does  the 
work  of  forming  the  body,  tended  by  four  persons,  furnishes  daily  four 
hundred  hats  to  be  finished,  substantially  effecting  what  fifty  puirs  of 
hands  were  required  to  accomplish.  Up  to  as  late  a  date  as  1845,  the 
entire  process  of  hat-making  was  hand  work.  The  skins,  having  been 
purchased  in  the  "  original  package,''  were  first  assorted,  next  made 
into  "bats"  by  the  hand-movement  of  the  "bow,"  "pin,"  and  "cat- 
gut," and  the  "  bats"  blocked  into  hat  bodies.  There  were  various  in- 
termediate dippings  and  douches  in  kettles — now  ftill  of  hot,  now  of 
cold  water — and  now  of  one  or  another  dye.  The  hat,  once  formed, 
was  transferred  to  the  finishing  care  of  the  geiAer  sex,  whose  fingers, 
in  the  vicinage  of  a  factory,  found  regular  employment  in  picking  out 
with  tweezers  the  unequal  and  rougher  hairs  f^om  the  nap.  •  During 
the  last  century  and  the  commencement  of  the  present,  the  domestic 
material,  and  about  the  only  one  for  hats,  was  the  fur  of  the  Beaver. 
When  that  animal  began  to  disappear.  Nutria,  Muskrat,  and  Rabbit's 
fur  came  in  vogue.  An  attempt,  unfortunately  abortive,  was  made  in 
Danbury  to  breed  the  rabbit  from  imported  stock,  after  the  mode  of  the 
English  Warrens.  At  present,  but  an  insignificant  proportion  of  the 
material  worked  up  in  our  manufacture  of  fur  hats,  is  of  domestic  pro- 
duction, at  least  nine  tenths  of  the  supply  (fine  skins  of  the  Hare  and 
Cony)  coming  from  England  and  Germany. 

The  first  application  of  machinery  in  the  actual  formation  of  a  fur 
hat  in  America,  is  of  no  earlier  date  than  1845.  In  1821,  a  patent 
was  issued  to  a  Rhode  Island  inventor  for  a  machine  for  forming  wool 
hat  bodies,  which,  after  improvements  by  other  parties,  was  capable 
of  turning  out  three  hundred  per  day.  The  invention  of  1845,  with 
important  improvements  patented  the  next  and  succeeding  years,  turns 
out  four  hundred  fur  hat  bodies  daily,  and  has  revolutionized  the  manu- 
facture, reducing  the  cost  from  fifty-six  cents,  to  at  most  ten  cents  in 
the  production  of  a  single  body.  A  few  of  the  larger  establishments 
have  this  machine  in  use  upon  the  premises ;  by  far  the  larger  part. 
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however,  send  their  stock  to  the  original  location  of  the  machines,  in 
New  York  City,  where  it  is  made  into  bodies  and  returned  to  be  fin- 
ished at  the  factory.  In  1860,  the  owners  of  this  process,  then  mnning 
thirty  machioes,  were,  for  months,  forming  ten  thousand  bodies  per  day, 
and  doubtless  their  present  production  is  not  lower  than  that  figure, 
notwithstanding  the  fact  above  cited,  that  several  establishments  have 
the  invention  in  immediate  use.  In  addition  to  the  formation  of  the 
body,  the  subsequent  operations  of  "  pouncing,^  **  blocking,"  and  "  fin- 
ishing" are  likewise  now  performed  by  machinery,  and  quite  recent 
experimeuts  have  also  met  with  a  promising  result  in  the  attainment 
of  a  m^od  of  "  sizing,"  which  materially  advances  the  quality  of  the 
production. 

Tne  fact  that  more  than  one  house  in  the  country,  yearly  sells,  of  its 
fn^n  manufacture,  upward  of  five  hundred  thousand  hats,  and  that  one 
establishment  supplies  from  three  hundred  thousand  to  four  hundred 
thousand  of  bodies  to  the  finishing  shops,  is  clearly  illustrative  of  the 
progress  of  this  great  industry,  from  the  day  when  the  "  lean-to"  of  a 
New  England  or  New  Jersey  farm  house  with  its  set  kettles  and  dyeing 
ovens,  generally  worked  only  after  harvest  and  before  planting  time, 
furnished  by  the  handiwork  of  the  farmer  and  his  family,  the  head 
gear  for  a  whole  disti%;t.  Not  loss  marked  in  the  quality  of  the  pro- 
duction than  in  its  quantity,  however,  is  this  progress.  The  fine  dress 
silk  hats,  of  domestic  manufacture,  rarely  exceed  three  ounces  in 
weight;  the  old  "castors,"  only  in  exceptional  cases,  were  as  light  as 
eight  ounces,  and  generally  weighed  from  ten  to  twelve  ounces. 

The  Dress-Silk  Ilat  was  first  manufactured  in  this  countrv  about 
1835.  Its  origin  is  Chinese,  and  its  introduction  to  the  Christian 
World  was  in  1830,  through  the  enterprise  of  a  Parisian  modist.  Its 
production  is  confined  to  hatters  in  the  large  cities,  who  purchase  the 
felt  bodies  from  the  forming  establishments  and  cover  them  with  the 
imported  plush  as  trade  demands.  In  point  of  finish,  the  American 
silk-hat  is  the  recognised  superior,  foreigners  invariably  conceding  the 
greater  elegance  and  delicacy  of  our  manufacture.  The  only  feature 
in  which  our  producers  have  found  serious  difficulty  to  obtain  the 
superiority  is  that  in  which  French  experience  and  taste  had  for  years 
with  justice  excelled  all  competitors — the  delicacy  and  beauty  of  color. 
Even  in  this  respect,  however,  domestic  enterprise  has  within  one  or 
two  years  made  such  advance,  that  it  is  not  a  question  of  equality  but 
rather  of  superiority  of  which  our  manufacturers  now  claim  the  favorable 
decision. 

As  an  article  of  head  covering  the  silk  hat  is  much  less  worn  than 
it  was  anterior  to  the  visit  of  Kossuth  to  this  country,  whose  patronage 
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-of  the  wide  brimmed  soft  hat  gave  an  Immense  impetus  to  the  wool  hat 
manufacture.  Previous  to  this  period'  however,  as  earlj  as  1845,  a 
citizen  of  Tonkers,  New  York,  Mr.  John  T.  Wahino,  had  made  such 
improvements  upon  the  old  style  wool  hats  of  that  time  as  to  com- 
mend them  greatly  to  popular  favor.  After  consultation  with  his 
brother,  he  took  his  sample  hat  to  New  York  and  the  result  was  an 
order  at  once  for  fifty  dozen  at  a  large  advance  on  the  price  of  hats  of 
the  old  fashion  and  the  final  result,  after  years  of  successful  labor  and 
judicious  improvement,  was  the  erection  of  the  great  hat  manufac- 
tory of 

The  Waring  Mann&cturing  Company,  at  Tonkers,  Hew  York. 

This  is  undoubtedly  the  largest  and  finest  Hat  manufactory  in  the 
United  States,  and,  in  point  of  architectural  beauty,  is  scarcely  sur- 
passed by  any  manufacturing  establishment  that  has  as  yet  been 
erected  in  this  country.  Standing  on  an  eminence,  the  first  impression 
of  the  stranger,  as  he  views  it,  is,  that  it  is  some  great  public  institu- 
tion. The  main  building  or  factory  proper  is  two  hundred  and  twenty- 
five  feet  by  forty-five  feet  in  the  clear,  is  five  stories  in  height,  with  an 
L  thirty  by  forty-five  feet,  four  stories  high.  The  walls  are  two  feet 
in  thickness,  the  Boiler-house  is  thirty-five  by  forty-five  feet,  the 
Machine  shop  is  forty  by  fifty-sik  feet,  the  Store-house  ninety  by  forty 
feet  two  stories  high,  and  the  Dye-house  is  twenty-four  by  seventy-five 
feet,  with  a  chimney  one  hundred  and  eighteen  feet  high.  All  the 
buildings  are  of  brick  with  iron  columns  and  provided  with  hose  in 
every  room  by  which,  in  case  of  fire,  the  whole  can  be  flooded  with 
water  in  a  few  moments.  The  premises  occupy  an  acre  of  ground  and 
those  portions  not  covered  by  buildings  are  tastefully  laid  out  in  grass 
plots. 

Passing  through  a  neatly  arranged  office  the  visitor  enters  first  the 
room  where  the  wool  is  washed  on  the  first  floor.  The  only  notable 
feature  is  a  large  tank  with  a  fine  wire  screen  at  the  head  and  through 
which  the  water  from  the  Nepperhan  river  flows  continually  from  a 
four  inch  pipe,  washing  the  wool  thoroughly  and  quickly.  From  the 
scouring  room  the  washed  wool  is  transferred  to  the  Drying  Department. 
This  is  a  large  room,  forty  by  ninety  feet,  in  which  the  washed  wool  is 
spread,  and  underneath  which  there  is  a  current  of  hot  air  carried  from 
the  boiler-room  through  a  perforated  floor.  By  an  elevator,  which  runs 
from  the  bottom  to  the  top  of  the  building,  the  dried  wool  is  hoisted 
to  the  Picking  room,  which  is  in  the  fourth  story.  This  is  divided 
into  two  compartments,  in  the  larger  of  which  is  the  Picking  machine, 
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which  relieves  the  wool  from  its  extraneous  matter  and  transfers  the 
picked  wool  to  the  smaller  compartment,  where  it  falls  on  the  floor  like 
flakes  of  snow.  The  Carding  Room  runs  the  whole  length  of  the  main 
factory,  and  is  furnished  with  twentj-six  sets  of  machinery,  which 
are  arranged  along  the  room  in  two  parallel  lines.  The  first  line  is 
called  the  "  Breakers."  They  break  up  the  wool,  and  card  it  into  thin 
square  bats,  which  may  be  said  to  be  the  very  first  formation  of  the 
felt.  These  pieces  are  then  taken  to  the  second  line  of  "  Cards," 
called  "  Finishers,"  from  which,  more  perfectly  carded,  they  roll  off 
upon  a  carious  and  beautiful  piece  of  machinery  called  a  **  Former." 
The  "  Former"  is  a  double  cone  of  wood  made  to  revolve  at  the  proper 
angle  to  the  end  of  the  ''Finisher,"  and  receiving  therefrom  the  carded 
wool  it  forms  it  into  a  double  cone  of  that  material,  which,  when  finished, 
is  cut  in  the  middle,  and  taken  from  the  cone,  each  half  forming  the  body 
of  a  felt  hat.  This  machine  is  one  of  the  greatest  Improvements  intro> 
duced  in  the  manufacture  of  hats.  At  one  moment,  we  saw  some 
carded  wool  rolling  out  from  the  end  of  the  "  Breaker ;"  the  next  was 
heard  the  clip  of  a  pair  of  scissors  on  the  **  Former,"  and  two  hat 
bodies  in  their  first  state  of  formation  were  held  up  before  us  I 

Descending  to  the  first  floor  the  next  process  takes  place  in  what  id 
called  the  **  Hardening  Room."  On  entering  this  room  we  are  met  at 
first  by  a  whirring  noise  which  proceeds  from  a  number  of  machines 
called  "  Jiggers."  Of  these  "  Jiggers"  there  are  three  sets  for  the  first 
hardening  of  the  hat  bodies  as  they  come  from  the  "Formers,"  and 
three  sets  to  finish  the  process.  This  "  jiggering"  of  the  hat  bodies  is 
produced  bj  placing  them  flat  between  cloths,  on  a  metal  plate  perfo- 
rated with  boles  through  which  steam  issues  from  a  box  below,  and 
under  a  small  plate  of  wood  which  is  made  to  vibrate  over  them  with 
the  rapidity  of  lightning,  the  vibration  causing  the  before  fiimsy  hat 
body  to  become  more  hardened  and  compact.  The  term  **  Jigger"  is 
peculiarly  appropriate  for  this  process,  for  when  once  under  it  the 
little  hat  body  is  danced  over  with  a  "  quick  step,"  imparted  by  steam, 
in  comparison  with  which  all  common  jigs  performed  by  the  feet  are 
but  the  slowest  kind  of  walking. 

The  "  hardened"  hat  body  is  then  taken  by  the  workmen,  and  in  the 
same  room  sprinkled  with  fuller's  soap,  folded  and  thrown  into  the 
large  "  Crank  Mills,"  of  which  there  are  four,  and  into  which  thirty 
dozen  of  the  hat  bodies  are  cast  at  one  time.  The  operation  of  the 
**  Crank  Mills"  is  to  start  the  felt.  The  hat  bodies  are  then  thrown 
into  the  "  Fulling  Mills,"  which  are  large  boxes  provided  with  two 
immense  hammers  each,  which  pound  the  material  oast  in  them  until 
it  becomes  of  the  consistency  of  leather,  forms  in  fact  the  perfect  com- 
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pact  body  of  felt  designed  for  the  hat  When  taken  from  these  "  Full* 
ing  machines,"  where  thej  have  endured  such  gigantic  pounding  from 
the  combined  power  of  steam  and  wooden  hammers  each  of  over  two 
hundred  pounds  weight,  the  hat  bodies,  which  we  saw  come  from  the 
"  Jiggers"  in  sugar  loaf  shape  of  a  size  large  enough  to  cover  and  hide 
ihree  of  the  largest  heads  ever  set  on  human  shoulders,  have  shrunk  to 
a  size  approaching  **  fit"  for  ordinary  heads.  Of  these  "  Fulling  Mills," 
there  are  eight  in  the  Waring  Factory,  working  in  all  thirty-two  ham- 
mers. They  are  of  the  latest  and  most  approved  patent  and  were 
manufactured  by  Eickmeyer  &  Osterheld,  Machinists,  of  Tonkers. 

Thus  pounded  into  consistency  and  proper  size,  the  hat  bodies  are 
next  taken  to  the  '*  Wash  Boom,"  where  they  are  thoroughly  cleansed 
from  the  soap,  and  then  being  stiffened  with  a  certain  preparation«  they 
are  run  through  rollers. 

The  stiffened  sugar  loaf  shaped  bodies  are  then  transferred  to  the 
*'  Plank  Room,"  where  they  pass  through  the  hands  of  the  ''  blockers,'' 
and  the  crown  and  brim  assume  shape  and  form.  Here  may  be  seen  a 
large  number  of  what  resembles  octagonal  wash  tubs,  but  which  are 
technically  called  "  Batteries."  Around  each  *' Battery"  stand  several 
workmen  with  the  little  block  for  the  crown  of  the  hat  ready  at  hand. 
They  dip  the  hat  body  in  the  hot  water  in  the  "  kettle"  in  the  centre 
of  the  **  Battery,"  pull  it  up  on  the  inclined  shelf,  or  '*  plank"  as  it  is 
technically  called,  before  them,  clap  it  over  and  fit  it  quickly  on  the 
little  hat  block,  whirl  their  hands  as  swiftly  around  the  edge  of  the 
bottom  of  the  block,  stretching  out  thence,  flatly,  at  the  same  time,  the 
overplus  felt  not  wanted  for  the  crown,  give  two  or  three  more  wipes 
around  the  edge,  pull  the  whole  from  the  little  block,  and  a  Felt  Hat, 
complete  in  crown  and  brim,  makes  its  appearance,  although  both  may 
be  somewhat  flimsy  and  need  a  little  more  manipulation.  This  is  the 
old  fashioned  way  of  blocking  hats,  but  in  this  factory  there  are  also  a 
number  of  ingenious  machines  for  the  purpose,  each  of  which  will 
block  one  hundred  dozen  hats  a  day. 

After  being  dried  in  a  room  heated  to  a  temperature  of  one  hundred 
and  thirty  degrees,  and  assorted  into  sizes,  the  hats  pass  to  the  finish- 
ing room.  Here  the  first  operation  is  to  remove  the  fuz  and  superflu-^ 
ous  wool  or,  in  other  words,  to  polish  it.  This  was  formerly  effected 
by  placing  the  hat  on  the  block  and  rubbing  it  sharply  with  sand  paper 
by  hand.  This  process  was  slow  and  tedious  and  never  entirely  satis- 
factory. In  1853  Mr.  Waring  applied  his  mind  to  the  subject  with  the 
view  of  discovering  a  better  plan  and  found  that  by  applying  the  hat 
to  a  lathe  with  sand  paper  aflized  to  it,  tbe  result  oould  be  attained 
much  more  ezpeditioiudy.    From  that  time  to  the  present  the  lathe  has 
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been  used  and  Mr.  Jobn  T.  Waring  has  the  credit  of  having  been  the 
irst  to  introduce  the  process.  Coming  f^om  the  lathe,  a  touch  of  the 
smoothing  iron  is  given  to  the  hat  and  then  it  passes  into  the  binders' 
and  trimmers'  hands,  by  whom  it  is  finished  and  made  readj  for  pack- 
ing.. 

The  machinery  in  this  vast  establishment  is  driven  by  an  eng^e  of 
two  hundred  and  fifty  horse-power.  There  are  six  boilers  of  fifty 
horse-power  each,  which  not  only  supply  the  steam  for  the  engine,  but 
the  hot  air  for  the  drying  rooms  and  all  other  purposes  for  which  hot 
air  or  steam  is  required  in  the  factory.  About  five  tons  of  coal  are 
consumed  daily. 

The  average  force  of  hands  employed  is  three  hundred  men  and  boys, 
and  two  hundred  girls,  to  whom  twenty-five  thousand  dollars  are  paid 
monthly.  About  three  thousand  pounds  of  wool  are  consumed  daily 
and  nearly  five  hundred  paper  boxes  are  required  for  packing  hats. 
The  factory  has  a  capacity  to  produce  six  hundred  dozen  of  wool  hats 
and  one  hundred  dozen  fur  hats  per  day. 

The  Waring  Manufacturing  Company  was  organized  under  the 
general  Manufacturing  law  of  the  State  of  New  York  in  1866,  and  sue- 
oeeded  to  the  business  established  by  John  T.  Waring  in  1849,  and  which 
was  carried  on  by  him  and  bis  brother,  Charles  Edward  Waring,  since 
1856,  under  the  firm  style  of  John  T.  Waring  &  Co.  The  officers  of 
the  Company  are  at  present  John  T.  Waring,  President ;  Charles  E. 
Waring,  Treasurer ;  who  with  W.  C.  Waring,  Samuel  Shethab,  and 
Edward  A.  Nichols,  are  the  Trustees. 

All  the  bats  manufactured  by  this  company,  are  sold  through  the 
house  in  New  York  of 

Shethar,  Nichols  &  Co.,  548  Broadway, 

The  original  and  we  believe  the  only  commission  house  for  the  sale  of 
Hats  in  the  United  States.  This  firm  are  the  successors  of  Swift,  Hurlbnt 
&  Co.,  who  for  many  years  held  a  leading  position  in  the  trade.  Mr. 
Shetbar  entered  this  house  as  a  lad  and  displayed  such  aptitude  for  the 
calling,  that,  after  passing  through  the  successive  grades  of  commercial 
advancement,  be  became  a  partner.  Mr.  Nichols  has  the  advantage  of 
being  a  practical  hatter,  and  was  also  a  member  of  the  firm  of  Swift, 
Hurlbut  &  Co.  In  1861  this  firm  was  dissolved  and  was  succeeded  by 
that  of  Sbethar  &  Nichols,  who  commenced  business  at  65  Broadway, 
ft-om  which  they  removed  to  265  Canal  street. 

It  had  been  the  practice  of  their  predecessors  to  employ  Hat  manu- 
facturers in  Newark,  New  Jersey,  and  in  Connecticut^  to  work  up  mate* 
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rials  and  stock,  which  they  sapplied  to  them,  bat  Messrs.  Sbethar  & 
Nichols  revolutionized  the  busiJiess  by  establishiDg  a  house  for  the 
sale  of  Hats  on  commission,  the  first  house  of  the  kind  in  the  United 
States,  and,  we  believe,  there  is  none  like  it  in  Europe.  They  also 
formed  connections  with  traders  who  procure  Buffalo  Robes  direct 
from  the  Indians  on  the  Western  Plains,  and  effected  arrangements 
by  which  they  could  secure  regularly  consignments  of  Hatters'  furs, 
from  France  and  Germany.  These  far-reaching  plans,  and  their 
popular  style  of  dealing,  were  attended  with  great  commercial  pros- 
perity, and,  in  1866,  they  leased  the  ground  on  Broadway,  occupied 
by  Dr.  Chapin's  church,  and  erected,  on  the  site,  the  most  spacious 
and  magnificent  store  ever  provided  for  the  sale  of  Hate.  The  build- 
ing has  a  f^ont  of  white  marble  five  stories  in  height,  with  arched 
windows,  and  extends  back,  at  a  uniform  width  of  thirty  feet,  for  one 
hundred  feet,  where  it  connects  with  another  building  on  the  rear  one 
hundred  feet  square,  making  the  total  length  of  the  store-room  two 
hundred  feet.  The  first  floor,  which  is  seventeen  feet  in  the  clear,  and 
oontains  an  area  of  thirteen  thousand  square  feet,  is  appropriated  to 
the  sale  of  Hats,  while  the  basement,  which  is  of  equal  dimensions,  is 
filled  with  Hatters'  Furs  and  Buffalo  Robes.  The  store  is,  no  doubt, 
the  largest  and  the  finest  ever  erected  by  ady  firm  in  the  Hat  Trade. 

The  enterprise  of  Messrs.  Shethar,  Nichols  &  Co.  has  been  felt  in  all 
the  ramifications  of  the  trade  with  which  they  are  connected.  Adopting 
in  part  the  system  which  has  been  found  to  operate  beneficially  in  the 
Dry  Goods  Trade,  in  establishing  an  agency  through  which  manu- 
facturers can  dispose  of  their  products,  they  have  added  to  it  a  great 
depot  for  the  supply  of  Hatters'  materials,  thus  accommodating  both 
sellers  and  buyers,  merchants  and  manufacturers. 

James  H.  Prentice's  Hat  Faotbrieiy 

In  Brooklyn,  New  York,  employ  even  a  larger  force  than  the  one  just 
noticed,  though  the  buildings  are  less  imposing  in  external  appearance. 
They  consist  of  two  factories,  one  of  which  occupies  the  block  bounded 
by  Raymond,  Willoughby,  Navy,  and  Bolivar  streets,  with  a  half 
block  opposite,  on  which  there  is  an  extensive  warehouse  and  sales- 
room, and  the  other  is  located  on  Nostrand  Avenue  and  Sanford  street, 
and  covers  fourteen  lots  of  ground.  In  the  latter  are  performed  all 
the  preliminary  operations  of  forming  the  bodies  of  wool  hats.  It  Is 
in  fact  a  regularly  organized  and  well  arranged  woollen  factory,  with 
the  most  complete  machinery.  The  Carding  machines  are  of  the  latest 
construction,  with  iron  frames,  and  extend  in  a  line  the  entire  length 
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i;  -ue  fwilding,  i«o  BBwirad  ifeec  pnamtiBg;  w^e&  m  fafl  opermxi«7iL  a 
9*ene  ]f  zmc  oaaofir.  even  of  dirillhig  MiiMarinn  The  wooL  wiiick 
1^  pnncpailf  Cape  Wooi,  on  aceoant  of  its  soperior  folliii^  and  ft^xiag 
zmu^T^ieA.  is  anociit  inco  *JMt  tbctorr  in  hafea,  wmhed,  paased  tiiroagli 
tut*  pidcera.  i^ed.  and  carded  in  tfae  aame  manaer  as  wool  which  a 
-jueoiiftHi  Sir  '^odi.  In  uiia  fattorj  we  oodeed  tke  same  ingeaioos 
ti-i^-irna*^  3erbre  deacnbed.  wiuch  cake  the  carded  wool  firoBi  the  end  of 
:ue  dii:;aaer.  ind  sanafiiRn  ic  inca  a  doobie  cone  of  thai  raalerial,  which, 
TOtia  iniaued.  ia  cm  in  die  middle,  and  taken  from  the  cone,  each  half 
jirnjur  :ne  oMj  of  a  &i&  hac  Here  are  also  the  Jiggers,  and  the 
Cr!iaA.  3iiIIa  lefore  noceed.  and  Foiling  machines  with  twentj  hammers 
Li  *iie  Jic«;king  room  are  foor  of  thooe  beaotifiil  marhfnea  in  Tented  bj 
Roiiijipa    Elckmejer.  of  Tonkers^  which   are  snpersedin^,    in  large 

m  inic^orlei.  uie  :ui  hand  proeeaa  of  blocking'  hat&  It  consists  of  a 
iprucnc  iron  d^me  in  which  two  pieces  of  mechanism  are  at  the 
some  tme  perrorming  two  distinct  operations.  The  one  stretches  the 
3(inr  loaf  iiiaped  oac  bodj.  as  it  came  firom  the  "  Fulling  Mill,'^  to  the 
pnper  extent  tj  pa?  it  on  the  block  and  form  the  brim ;  the  othtf 
'':ii:«:k^  i*  lod  fonns  ia  brim.  Two  workmen  onlj,  both  of  which  maj 
be  ':t:v?.  are  Teqoired  to  tflul  the  machine.  The  first  woriunen  takes 
ije  h;u  botij  to  be  stretched^  places  it  on  a  small  metal  groved  pjrramid 
oa  lire  nuurhine  be^^re  him :  the  pyramid  then  rises,  inserts  its  apex  in 
a  «>:TAr  of  riLIers  which  descends  to  meet  it,  and  whidi  mns  down  oTor 
the  :el^  in  ihe  groorea^  thos  stretching  the  lelt  as  far  as  required.  Roll- 
ers xz.d  pjT;un:d  then  part,  and  the  workman  removes  the  stretched 
LAZ  Z'At,  &a  i  lavs  iz  on  the  table  beside  him.  It  is  immediately  taken 
cp  bj  :iie  second  workman,  who  places  it  on  a  metal  rim  in  the  machine 
be:  r^  him.  and  thea  sets  the  hat  block  on  a  fixture  below.  The  block 
:n:=:ei:A:e>  rises  in  the  rim,  into  the  hat  bodv;  another  fixture  comes 
d'jwn  and  covers  the  whole,  and  the  next  sight  jou  have  is  a  gliding 
apart  of  all  the  fixtures,  and  the  Hat  complete  on  the  block  is  before 
voa.  The  bodies,  when  completed,  are  transported  to  the  Raymond 
street  factorr,  to  be  finished. 

This  factory  is  divided  into  a  number  of  rooms,  and  Is  a  bee-hive  of 
inda-^try.  The  trimming  rooms,  where  there  are  thirty-two  sewing 
machines,  and  several  hundred  girls  employed,  present  a  picture  of 
busy  life  that  is  rarely  seen  elsewhere.  In  the  upper  rooms  of  this 
factory,  Fur  Hats  are  finished,  the  bodies  of  which  are  formed  in  a  factory 
owned  bv  Mr.  Prentice  at  Norwalk,  Connecticut 

On  the  opposite  side  of  the  street,  and  connected  with  the  factory 
by  a  covered  bridge,  is  the  warehouse  where  the  raw  materials  are  stored. 
Here  may  be  seen  immense  quantities  of  silks  and  other  trimmings 


MOOBi:  k  SEALT  BROTHERS'   HAT  MANUFAOTORT.  505 

for  hats,  and  Beaver,   Nutria,  Hare  and   Cony  furs,  the  last  being 
imported  from  Europe  without  the  skin.     Here  also  is  a  room  where 
the  products  of  these  factories  are  sold  by  auction  at  semi-weeklj  Trade 
Sales. 
The  statistics  of  this  factory  for  the  year  1866,  were  as  follows : — 

Wool  used 060,000  lbs. 

Fur  naed 100,000  lbs. 

Wool  HaU,  mannfaotured  per  day 500 

Fur       "               "              "    " 125 

Hands  employed,  Men  and  Boys        1,083 

"            "         Females            294 

Amount  paid  for  labor $505,000 

Aggregate  Sales $2,250,000 

Mr.  James  H.  Prentice,  the  proprietor  of  these  factories,  is  a  native 
of  St.  Lawrence  County,  New  York,  where  he  was  born  June  29,  18 It. 
He  was  employed,  while  a  lad,  in  the  fur  establishment  of  Packer, 
Prentice  &  Co  ,  in  Albany,  who  were  manufacturers  of  fur  caps,  which 
were  greatly  in  fashion  some  thirty  years  since.  In  1849,  he  removed 
to  Brooklyn,  and  embarked  in  the  manufacture  of  Hats,  as  one  of  the 
firm  of  J.  H.  Prentice  &  Co.,  continuing  the  same  on  his  own  account 
since  1857.  In  1862  he  originated  the  plan  of  disposing  of  his  products 
by  auction  at  periodical  sales,  which  was  an  entire  novelty  in  the  Hat 
trade.  These  sales  were  at  first  semi-monthly,  but  as  business  ex- 
tended, and  their  popularity  became  established,  they  were  held,  as 
now,  semi-weekly,  and  attended  by  the  principal  dealers  throughout 
the  country,  who  watch  them  with  interest,  as  the  barometer  of  their 
market.  * 

Moore  &  Sealy  Brothers*  Hat  Factory. 

In  Newark,  is  fairly  entitled  to  rank  among  the  great  Hat  manufacto- 
ries in  the  United  States.  Organized  in  1851,  it  occupies  a  conspicu- 
ous structure  on  Railroad  avenue,  which  if  in  one  line  would  be  about 
five  hundred  feet  in  length,  with  a  uniform  height  of  four  stories.  The 
equipment  and  direction  of  this  establishment  are  exemplary,  strongly 
indorsing  the  practical  character  of  the  firm,  each  member  of  which 
has  served  an  apprenticeship  in  all  the  difiorent  branches  of  the  busi- 
ness. Moore  &  Sealy  Brothers,  are  ouq  of  the  few  firms  in  the  United 
States,  that  manufacture  both  Fur  and  Wool  Hats.  The  two  materials 
necessitate  an  extraordinary  investment  in  machinery,  as  the  processes 
of  manufacturing  are  entirely  diverse,  and  the  machinery  of  this  firm, 
if  destroyed,  could  not  be  replaced  at  the  present  time  for  $100,000. 
The  firm,  which  has  undergone  no  personal  change  since  its  forma- 
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tion  in  1851,  is  composed  of  four  partners,  each  of  whom  bas  well* 
defined  duties,  for  which  his  special  qualifications  best  fit  him,  in  the 
administration  of  its  affairs.     From  the  beginning,  the  members  of  this 
firm  have  manifested  a  progressive  spirit,  and  the  influence  of  their 
mental  activity  has  been  felt  in  all  the  wide  ramifications  of  the  Hat 
manufacture.     They  were  the  first  in  this  country,  it  is  said,  who  dis- 
covered the  art,  in  which  the  French  excel,  of  producing  the  various 
fancy  dark  colors,  snch   as  dark  maroons,   wine  and   plum  colors, 
browns,  etc.,  and  Hats  of  this  description  are  now  universally  colored 
by  the  process  which  they  were  the  first  to  apply.     Producing  largely 
of  those  choice  styles  adapted  to  the  requirements  of  the  trade  of 
large  cities,  they  have  been  prolific  in  originating  those  novelties  in 
style  which   constitute  the  fashion  of  a  season.     In  the  Wool  Hat 
branch,  especially,  they  have  introduced,  from  time  to  time,  new  features, 
which  attained  such  extensive  popularity,  that,  if  patented,  they  would 
have  resulted  in  great  pecuniary  advantage  to  the  firm.     Of  these, 
probably  the  most  important  was  the  Ose  of  an  appliance  by  which 
any  desired  shape  can  be  given  to  the  brims  of  soft  fur  and  wool  Hats. 
Their  process  insures  permanency,  as  well  as  beauty,  in  the  form  of 
brim,  and  has  contributed  greatly  to  increase  the  popularity  of  wool 
hats  for  children  and  youths'  wear.     This  firm  were  the  first  to  succeed 
in  making  ''  thread  mix"  wool  hats — which,  though  produced  in  France, 
had  not  been  made  in  this  country  until  they  introduced  them.     There 
were  also  but  few,  if  any.  Children's  Wool  Hats  made  in  this  country 
until  they  had  created  a  demand  for  them  by  the  improvements  which 
they  had  introduced  in  style  and  methods  of  manufacture.     Of  the 
various  novelties  originating  with  this  firm,  we  believe  the  only  one 
secured  by  patent,  is  an  inlaid  hat,  in  which  figures  and  designs  in 
wool  are  felted  in  with  the  body.     A  still  greater  novelty,  pertaining  to 
the  class  of  inlaid  hats,  has  been  invented  by  them,  but  not  as  yet  in- 
troduced into  the  market,  because  of  the  present  prevailing  preference 
for  plain  colors.     While  this  firm  have  attained  a  reputation  mainly  as 
manufacturers  of  choice  styles  of  Hats  for  children,  youth,  and  young 
men,  in  both  fur  and  wool,  for  the  best  retail  trade  of  the  large  cities, 
they  have  not  neglected  the  production  of  those  staple  goods  adapted 
to  the  wants  of  jobbers,  and  the  wholesale  trade  generally. 

The  facilities  of  Messrs.  Moore  &  Scaly  Brothers,  in  machinery,  is 
adequate  to  the  production  of  two  hundred  and  fifty  dozen  of  Hats 
daily ;  and  for  several  years  their  sales  have  amounted  to  three  quarters 
of  a  million  of  dollars.  They  employ  about  four  hundred  persons,  and 
pay  for  labor  nearly  two  hundred  thousand  dollars  per  year.  Their 
products  are  sold  to  all  parts  of  the  United  States,  from  Maine  to  Cali- 
forniA,  and  from  the  Lakes  to  the  Gulf  of  Mexico,  including  the  Canadas. 


TATS8,  WHABTON  k  CO.'s  HAT  ffAOTOBT.  507 


Tatei,  Wharton  ft  Co^ 

Are  another  firm,  in  Newark,  who  have  attained  celebrity  in  the  manu- 
facture of  Fine  Hats,  and  occupy  extensive  buildings  on  South  Market 
street 

Mr.  Henry  J.  Tates  commenced  the  business  as  a  member  of  the 
firm  of  Tail  &  Yates,  in  the  year  1843.  The  specialties  by  which 
they  were  most  favorably  known,  were  in  the  production  of  gentle- 
men's Cassimere  Hats,  then  coming  into  general  use,  and  the  attain- 
ment of  a  high  finish  in  the  texture  and  colors  of  their  goods.  Tbe 
first  to  successfully  reproduce  the  delicate  shades  of  colors  for  which 
the  French  fabricants  had  been  for  years  famous,  they  soon  won  a  high 
position  with  the  trade.  By  assiduous  experimenting,  and  with  their 
growing  knowledge  of  the  chemical  constituents  of  color,  they  were 
able,  in  no  long  time,  to  so  far  improve  the  style  and  character  of  their 
productions  as  to  fully  equal,  if  not  surpass,  the  finest  specimens  of  for- 
eign manufacture,  and  to  very  largely  reduce  the  importation  of  French 
wares  into  this  country. 

A  second  improvement  in  the  finish  of  Hat  fabrics,  now  adopted  gen- 
erally by  our  manufacturers,  was  soon  after  borrowed  fh>m  the  French 
by  this  enterprising  house,  it  being  the  system  of  "  pouncing,"  throagh 
which  a  softer  texture  and  purer  surface  were  obtained  in  all  varieties 
of  material. 

In  1857,  the  firm  of  Vail  &  Tates  was  dissolved,  and  Mr.  Tates 
made  his  present  prosperous  connection  with  Mr.  John  Wharton,  well 
known  as  one  of  tbe  most  skilful  of  practical  manufacturers,  at  that 
time  in  the  business.  Tbct  energy  and  discrimination  displayed  by 
the  old  Firm,  were  not  wanting  to  the  new  one,  Mr.  Wharton's  acces- 
sion contributing,  in  a  marked  manner,  to  the  prosperity  of  the  busi- 
ness. Tbe  careful  regard  to  material  and  finish,  with  the  special  study 
of  chemical  effects,  was  rather  increased  than  neglected,  and  not  only 
tended  to  the  profit  of  the  establishment,  but  likewise  to  the  advance- 
ment of  the  national  industry  which  was  thus  represented.  In  1861, 
the  operations  of  the  firm,  by  the  growing  demand  for  its  specialties, 
justified  a  move,  of  which  the  wisdom  has  been  amply  evidenced  in  the 
greatly  enlarged  sale  of  their  productions.  This  was  the  establishment 
of  a  central  depot  in  New  Tork,  through  which  the  market  could  be 
more  directly  and  conveniently  reached.  The  store  of  Tates.  Whar- 
ton &  Co.  is  now  at  130  Grand  Street,  New  Tork,  a  part  of  the  city 
about  which  the  bat  trade  seems  to  be  congregating ;  and  the  business 
is  under  the  direction  of  Mr.  William  D.  Tocom,  the  financial  partner, 
one  of  the  most  intelligent  and  enterprising  men  in  the  trade. 
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The  number  of  hands  employed  by  this  firm,  which  varies  with  the 
fluctuations  of  business,  is  never  less  than  two  hundred,  and  at  times 
reaches  five  hundred.  The  machinery  operated  by  them  comprehends 
every  improvement  known,  though  no  patents  for  specialties  have 
recently  issued  to  them,  notwithstanding  the  fact  that  some  of  the  most 
important  innovations  in  this  manufacture  have  originated  in  their  fao> 
tories. 

Orrin  Benedict  ft  Co.,  Bethel,  Conn., 

Have  been  selected  as  a  representative  of  the  firms  engaged  exclusively 
in  the  manufacture  of  Fur  Hats.  Their  factory  is  situated  on  the 
main  thoroughfare  from  Danbury  to  Bethel,  Connecticut,  hardly  more 
than  quarter  of  a  mile  from  the  latter  place.  The  present  principal, 
Orrin  Benedict,  Esq.,  established  the  business  in  1845,  in  a  building 
of  insignificant  size  and  capacity,  with  a  force  of  twenty  workmen. 
The  bodies  were  not  made  on  the  spot,  but  purchased  from  **  forming" 
establishments.  No  machinery  was  employed,  and  even  up  to  as  late 
a  date  as  1866,  every  detail  of  the  work  was  performed  by  hand — with 
how  great  excellence  the  extraordinary  growth  of  the  firm  and  the 
popularity  of  its  wares,  furnish  ample  demonstration.  Year  by  year, 
stimulated  by  his  success,  Mr.  Benedict  made  additions  to  bis  factory 
and  labor-roll,  till  the  premises  at  last  became  an  extensive,  though 
incongruous  and  rambling  mass  of  buildings.  In  1865,  his  first  and 
only  partner  in  the  business,  Mr.  Wm.  H.  Barnum,  who,  for  several 
years  previous,  had  been  attached  to  the  establishment,  was  taken  into 
the  firm. 

The  amount  of  Mr.  Benedict's  productipn,  in  1845,  did  not  exceed 
thirty  thousand  dollars;  in  1867,  it  exceeded  six  hundred  thousand 
dollars. 

A  conflagration,  in  October,  1866,  which  made  a  complete  wreck  of 
the  factory,  wrought  a  change  in  the  operations  of  the  firm,  altogether 
radical.  Out  of  the  ashes  of  the  old  establishment,  rose  speedily,  a 
structure  which,  in  capacity  of  mechanical  means,  general  adapteduess 
for  quick  and  economical  production,  and  propriety  of  design,  cannot 
well  be  surpassed.  The  new  factory  of  Benedict  &  Co.,  completed 
and  in  operation  in  April,  1867,  is  a  well  built  wooden  edifice,  four 
stories  in  height,  comprising  a  main  building  one  hundred  and  seventy- 
six  feet  long  by  thirty-eight  fe*et  in  breadth,  with  an  Li  one  hundred 
and  thirty-six  feet  in  length.  That  portion  of  the  buildihg  con- 
taining the  boilers  and  engines,  is  constructed  of  brick,  with  unusual 
solidity  and  strength.  Two  engines,  of  peculiar  sunplicity  of  design, 
of  Earle's  patent,  having  each  some  seventy-five  horse  power,  with 
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three  enormons  boilers,  in  all  costing  some  $15,000,  now  fdmish  the 
motiv^e  force  of  the  establishment 

The  firm  no  longer  restricts  its  operations  to  "  finishing,^  bat  turns 
out  its  work  from  the  raw  material.  To  eflfect  this,  the  enterprise  of  the 
partners,  at  an  ezpenditare  exceeding  $100,000,  has  filled  the  new  factory 
with  the  verj  finest  specimens  of  all  t^e  improved  machinery  at  present 
in  nse.  Among  the  latest  improvements  adopted  in  this  establishment, 
a  new  process  for  "sizing"  promises  to  be  of  especial  value,  though 
further  experiment  will  still  more  develop  its  importance.  At  present, 
it  has  been  used  in  but  one  other  factory.  A  material  economy  of  labor 
is  anticipated  from  its  perfect  working ;  but  the  principal  result  regards 
rather  the  quality  than  the  quantity  produced. 

As  suggested  above,  Benedict  &  Co.  manufacture  Fur  Hats  exclu- 
sively. Their  production  is  mainly  of  the  fancy  styles,  several  of 
which  have  originated  with  them.  In  April,  1865,  the  firm  first 
opened  a  store  in  New  York,  at  257  Canal  Street,  since  removed  to 
510  Broadway,  a  move  which  soon  resulted  in  a  manifest  increase  of 
their  business.  Selling  principally  to  the  trade  of  the  large  cities,  it 
has  been  and  is  their  especial  aim  to  sustain  the  character  of  excellence 
in  their  goods,  that  has  won  for  them  a  reputation  so  merited.  To 
this  end  very  particular  attention  is  given  to  the  material  consumed 
in  the  manufacture,  none  but  the  finest  skins  of  the  imported  Hare 
and  Cony  being  worked  up. 

The  number  of  hands  now  employed  in  the  operations  of  the  firm,  is 
never  less  than  two  hundred,  and  occasionally  as  high  as  three  hundred. 
The  new  establishment,  with  its  perfect  organization,  is  capable  of 
producing  $1,000,000  worth  of  Hats  per  annum. 

K.  C.  Oleason,  Methnen,  Massachusetts, 

Has  been  selected  as  a  representative  of  the  successful  Hat 
turers  of  Massachusetts.     For  many  years,  his  factories  w«* 
ing  ones  in  New  England,  and  he  prosecuted  a  nnifonuhr 
business  amidst  all  the  vicissitudes  of  the  trade,  whicb  w^itmm,  «  Ci. 
aster  hundreds  of  his  competitors.     He  was  amoof  ^m  ftar  n  r*-r 
England  to  embark  in  the  Soft  or  Felt  Hat  manttfitfW  mm  ^t^^ 
the  benefit  of  the  impetus,  which  the  visit  and  pj|«iflim  ^  ti^- 
who   wore  this  style   of  Hat,   gave   to  this  hCMitfi  ^  4^  pr-j.-.. 
trade. 

Mr.  Gleason  is  a  native  of  Haverhill,  VLtmminamsm-  im^  ^^v^-^: 
regular  apprenticeship  with  his  father,  who  wm  tfla»*^*«s>i»  u.--^ 
He  commenced  the  business,  on  his  own 
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and  pursued  it  for  twenty-one  years,  with  remarkable  diligence  and 
success,  supplying  the  Boston  and  other  markets,  and  ever  foremost  in 
adopting  improvements  in  styles  and  methods  of  manufacturing.  In 
1859,  he  purchased,  in  association  with  others,  the  Belknap  Mills,  at 
Laconia,  New  Hampshire,  and  since  that  period,  has  gradually  with- 
drawn  from  his  former  pursuit,  and  devoted  his  attention  principally 
to  the  manufacture  of  various  kinds  of  Textile  Fabrics. 

In  all  his  enterprises  Mr.  Gleason  has  displayed  a  sound  judgments 
and  his  popular  and  frank  manners  have  attracted  and  attached  to  him 
a  large  circle  of  devoted  friends. 
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i  -titude  of  the  globe. 
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•••»  *.*-MW*«*^  i     If,  and  singularly 
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"e  aware,  observed 
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The  Tobacco  Plant  is  indigenous  to  almost  every  latitude  of  the  globe. 
More  than  forty  varieties  have  already  been  discovered,  every  variety 
possessing  qualities  and  characteristics  peculinr  to  itself,  and  siogularly 
adapted  to  the  preferences  of  Ibose  among  whom  it  is  found.  When  or 
where  its  cultivation  began  it  is  not  now  possible  to  determine  ;  nor  is 
it  positively  Icoown  at  what  time  it  began  to  be  eslensively  used. 
The  only  reliable  records  on  these  points  date  from  the  period  when  it 
became  a  commercial  staple,  and  even  these  are  meagre,  and  for  that 
reason  uu  satis  factory.  Columbus,  as  most  persons  are  aware,  observed 
it  growing  in  abundance  in  the  West  Indies  when  he  landed  there  ;  and, 
twenty-five  years  later,  Cortez  found  the  subjects  of  the  Inca,  almost 
to  a  man.  indulging  in  the  practice  of  smoking ;  and,  if  tradition  car,  be 
relied  upon  to  any  extent,  it«  growth  had  been  encouraged  and  its  u^ 
indulged  in  throughout  the  whole  of  South  America  for  many  years 
before  the  Spanish  conquest.  Sir  Walter  Raleigh  is  said  to  have  been 
tl>e  tirst  to  introduce  the  practice  of  smoking  into  England;  but  this 
assertion  lacks  confirmation.  Francisco  Hernandez  De  Toledo,  a  piiy- 
sieion  sent  to  Mexico  by  Pliilip  II.  of  Spain,  on  his  return  to  Court, 
broughtpwilh  him  a  quantity  of  the  seeds  of  the  tobacco  plant  from 
thai  country,  and  the  cultivation  and  use  of  the  article  commenced  in 
Spain  immediately  afterwards.  This  was  in  1559;  while  Sir  Walter 
Raleigh  did  not  make  his  appearance  in  England  with  the  exotic  until 
1584.  twenty-five  years  later.  The  intercourse  between  England  and 
Spain  at  this  time  was  such  as  to  preclude  the  suppoiaition  that  the 
article  had  not  made  its  way  into  the  former  from  the  latter  country  prior 
to  its  introduction  by  Sir  Walter.  The  most,  it  would  seem,  that  can 
reaaonably  be  claimed  in  behalf  of  Sir  Walter  in  this  connection  is, 
that  he  was  the  first  among  the  nobility  and  higher  order  of  people  to 
sanction  by  example  the  use  of  the  article,  and  by  this  means  to  bring 
it  into  favor. 

The  cultivation  of  this  plant  was  commenced  at  a  very  early  period 
in  our  colonial  history  and  the  various  efforts  that  were  made  to  fosU'T 
and  stimulate  ita  growth  were  alluded  to  in  the  first  volume  of  this 
History. 

Though  not  positively  demonstrated,  it  seems  probable  that  tha 
various  kinds  of  tobacco  raised  in  this  country  have  all  emanated  frorn 
the  «ame  stock,  and  the  dilfi-rence  observablo  in  them  is  traceable  i 
til  the  influence  of  climatu,  soil,  and  varying  nioilcs  of  culture. 
Macrophylla,  or  Orinoco  tobacco,  of  Virginia,  is  doubtless  th«  a 
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whence  have  sprung  every  variety  of  native  Tobacco  seen  in  the  United 
States  to-day.  And  what  is  scarcely  less  singular,  the  Tobacco  of  the 
West  India  Islands  is  of  the  same  species  as  that  raised  in  this  country. 
From  Tobago  it  is  supposed  the  seeds  of  the  plant  were  first  brought 
to  Virginia,  but  by  whom,  or  when,  no  one  at  present  can  tell. 
Within  a  period  of  little  more  than  a  century,  the  tobacco  trade  has 
developed  into  a  business  of  vast  proportions.  Edward  Burks  Esq., 
of  New  York,  late  Editor  of  the  "  Tobacco  Leaf,"  has  prepared  some 
interesting  statistics  on  the  subject,  and  states,  that  in  1855,  the  produc- 
tion of  crude  tobacco  throughout  the  world  was  estimated  at  955,039» 
000  pounds,  distributed  as  follows  :— Asia,  399,900,000;  Europe,  281, 
844,500;  America,  248,280,500 ;  Africa,  24,300,000;  Australia,  714,000. 
In  1860,  the  United  States  alone  produced  429,390,771  pounds.  In 
1840  Virginia  raised  75,347,006  pounds;  Kentucky,  53,436,909; 
Tennessee,  29,550,432;  Maryland,  24,840,002.  In  1860  these  States 
produced,  first:  Virginia,  123,968,000;  Kentucky,  108,102,000; 
Tennessee,  38,911,000 ;  Maryland,  38,411,000.  In  1840  the  production 
of  Ohio  amounted  to  5,942,275  pounds;  in  1860  it  reached  29,529,000. 
In  1850  Connecticut  raised  1,267,624  pounds;  Pennsylvania,  912,651 ; 
Indiana,  1,044,449.  In  1860  their  product  was — Connecticut,  6,000,- 
000;  Pennsylvania,  3,182,000;  Indiana,  4,658.000.  The  exports  of 
Tobacco  from  this  country  from  1 772  to  1775,  were  397,512,68J  lbs. 
The  following  was  their  distribution  : — 

Great  Britain.  Other  Countries. 

Pounds.  Pounds. 

1772 97,799,263 7,458 

1773 •  3,695,564 96,776,443 

1774 18,698,337 78,676,915 

1775 27,623,451 74,265,156 


Totals  ....   147,716,615 249,796,072 

From  1776  to  1782  they  were  86,649,533  pounds : 

Great  Britain.  Other  Countries. 

Pounds.  Pounds. 

1776 —  14,498,500 

1777 —  2,441,214 

1778 6,520,550 4,440,783 

177,9 10,982,890 6,173,008 

1780 11,474,791 5,950,176 

1781 7,600,296 '5,738,872 

1782 6,364,813 3,463,431 


Totals      ....     42,943,340 42,715,984 

Annual  average     .     12,235,619. 
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Of  the  total  exportation,  England,  during  the  Revolution  (which 
event  is  embraced  within  this  period),  captured  abbut  33,974,949 
pounds. 

From  1787  to  1789,  inclusive,  the  exports  were :   - 

To  Great  Britftin.  To  Other  Conntriei. 

Pounds.  Pounds. 

45,379,795  44,601,205 

39,600,404  48,995,186 

48,831,232  39,843,768 

Total 267,311,590 

The  total  number  of  hogsheads  of  tobacco  exported  from  the  United 
States,  from  1821  to  1840,  were  1,792,000,  the  value  of  which  was 
$131,347,521. 

The  exports  of  manufactured  tobacco  during  the  same  time  were 
67,196,254  pounds,  and  of  snufif,  788.477  pounds,  the  combined  value 
of  which  was  $5,566,581.  Between  1821  and  1830  there  were  ex- 
ported 824,245  hogsheads,  valued  at  $56,889,291 ;  and  during  the  next 
ten  years,  967,755  hogsheads,  valued  at  $74,458,230. 

The  total  exportation  of  hogsheads  during  the  seventj-five  years 
intervening  between  1790  and  1865  was  7,141,452,  or,  in  pounds, 
8,570,742,400;  annual  average  hogsheads,  95,219^  nearly;  pounds, 
114,276.565^. 

The  exports  of  manufactured  tobacco  from  1791  to  1865  were: 
283,165,765  pounds,  annual  average  3,826,578  pounds. 

Of  snuff  there  were  exported  from  1817  to  1867,  2,082,734.  A  par- 
tial  idea  of  the  magnitude  and  importance  of  the  tobacco  trade  of  the 
United  States  and  the  other  countries  mentioned  will  be  derived  from 
these  figures.  The  aggregate  is  surprising,  and  shows  the  permanent 
and  extraordinary  fascination  which  this  narcotic  exercises  upon  man- 
kind. 

The  principal  varieties  of  Tobacco  manufactured  ready  for  consump- 
tion, may  be  classified  as  Fine  Cut  Chewing  and  Smoking  Tobacco, 
Plug  Tobacco,  SnufT  and  Cigars,  each  of  which  has  its  representative 
houses.  Of  Fine  Cut  Chewing  Tobacco,  New  york  is  the  great  centre 
of  the  manufacture ;  four  of  the  concerns  employing  one  thousand  five 
hundred  operatives.  One  of  the  oldest  houses  in  that  city,  now  en- 
gaged in  this  branch,  is  that  of 
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A.  E.  MioUe  ft  Soni I 

Successors  to  Mrs.  G.  6.  Miller,  who  achieved  the  distinction,  rare  for 
a  woman,  of  identifying  her  name  with  an  article  that  is  now  a  com- 
mercial staple,  and  whose  inflaence  is  still  felt  in  a  trade  that  is  now 
not  only  a  soarce  of  vast  individual  wealth,  but  of  national  revenue. 

In  the  year  1776,  George  Benjamin  Miller  came  to  the  city  of  New 
York  from  Philadelphia,  the  place  of  his  birth,  and  commenced  the 
manufacture  of  Plug  Tobacco  and  Snuff  at  No.  110  Water  street,  near 
Wall.  He  had  two  brothers  who  entered  the  army  of  the  Revolution 
under  Washington,  one  of  whom  fell  at  thiB  battle  of  Trenton,  the  other, 
after  the  war,  was  for  a  time  associated  with  George  Benjamin  Miller 
in  business.  About  the  year  1790,  (George  Benjamin  Miller  died,  leav- 
ing a  wife  and  one  son,  the  latter  inheriting  his  father's  name. 

On  the  death  of  her  husband,  Mrs.  Miller  assumed  the  management ; 
commencing  at  the  same  time  the  manufacture  of  those  brands  of  Fine 
Cut  chewing  and  smoking  Tobacco,  which  have  made  the  establish- 
ment so  famous,  and  so  continued  under  her  own  name  until  her  second 
marriage,  when,  her  son  being  of  age,  the  business  was  conducted  in 
his  name,  Mrs.  Miller  retaining  her  interest  and  control  as  before.  The 
second  G.  B.  Miller  married  Miss  Rachel  Navaro,  whom,  at  an  early 
age,  he  left  a  widow  with  one  daughter,  Miss  Caroline  Augusta  Miller, 
afterwards  the  wife  of  Mr.  A.  H.  Mickle,  late  Mayor  of  New  York. 
Mr.  Mickle  having  become  interested  in  the  business,  the  firm  name 
became  Mrs.  G.  B.  Miller  &  Co.,  and  so  continued  until  the  death  of 
Mrs.  Miller,  which  happened  in  1848,  when  it  was  changed  to  A.  H. 
Mickle,  successor  to  Mrs.  G.  B.  Miller  &  Co.,  and  subsequently  to  A. 
H.  Mickle  &  Sons,  under  which  style  the  business  is  now  conducted  by 
William  E.  Lawrence,  son-in-law,  and  George  Benjamin  Mickle,  who 
is  now  the  sole  representative  of  the  family,  and  son  of  Mr.  A.  H.  Mickle. 

As  will  be  seen  by  the  genealogy  here  given,  the  founder  of  this 
hou9e  was  singularly  fortunate  in  her  family  connections ;  her  suc- 
cessors being  near  relations,  and  all  trained  under  her  immediate  super- 
vision, and  to  this  fact,  as  well  as  to  the  fidelity  with  which  they  have 
miiforraly  followed  her  practice  and  precepts,  the  perpetuity  for  such  a 
length  of  time  and  the  unparalelled  success  of  the  establishment  are  in 
pome  degree  attributable.  Though  not  the  originator  of  Fine  Cut 
Chewing  Tobacco,  Mrs.  Miller  was  one  of  the  first  to  adopt  the  new 
discovery,  and  but  for  the  improvements  introduced  by  her  in  the  mode 
of  manufacture  and  the  quality  of  the  material  employed,  it  is  a  ques- 
tion if,  with  the  opposition  which  the  innovation  encountered,  it  would 
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ever  have  become  popalar.  When  Mrs.  Miller  commeaced  the  manu- 
facture of  Fine  Cut,  there  were  not  more  than  six  persons  in  the  country 
engaged  in  the  same  business,  and  those  that  were  so  engaged,  made 
only  an  inferior  article.  The  Tobacco  manufacture  of  that  day  con- 
sisted, with  these  few  exceptions,  of  the  most  ordinary  specimens  of 
Plug  Tobacco,  the  various  brands  bearing  titles  as  ordinary  as  the  ma- 
terial of  which  they  were  composed,  and  she  was  obliged  to  contend 
not  only  with  the  difficulties  usually  incident  to  the  development  of  a 
new  art,  such  as  imperfect  knowledge,  poor  machinery,  want  of  experi- 
ence, and  public  prejudice,  but  also  with  numerous  and  wealthy  com- 
petitors in  the  other  branch  of  the  trade.  Talent  and  energy,  bow- 
ever,  enabled  her  to  overcome  all  opposition,  and  so  popular  did  her 
productions  in  a  short  time  become,  that  for  several  years  she  had  the 
field  almost  exclusively  to  herself. 

Her  success  gradually  attracted  the  attention  of  others  to  the  same 
purauit,  the  number  of  which  has  been  constantly  increasing,  and  now 
Fine  Cut  Tobacco  is  one  of  the  most  important  manufacturing  in- 
terests in  the  United  States.  Being  a  woman  of  remarkable  social,  as 
well  as  business  qualifications,  110  Water  street  early  became  a  resort 
of  the  most  distinguished  politicians  and  literary  gentlemen  of  the 
period.  From  the  old  Tontine  Coffee  House,  where  the  celebrities  of 
the  day  were  accustomed  to  assemble,  and  which  was  located  on  the 
northwest  comer  of  Wall  and  Water  streets,  to  Mrs.  Miller's  counting 
room  was  but  a  few  steps,  and  thither,  it  was  customary  for  the  chosen 
ones  to  repair  daily  to  procure  their  supplies  of  Snuff  and  Tobacco,  and 
discuss  politics  and  public  topics  generally. 

Here  might  have  been  found,  at  almost  any  time,  when  not  engaged 
in  their  regular  duties,  such  men  as  John  Lang,  editor  of  the  old 
New  York  Gazette,  whose  office  was  on  the  south-east  corner  of 
Wall  and  Water  streets,  since  occupied  for  so  many  years  by  the 
Journal  of  Commerce  newspaper,  the  Maxwells,  Whitneys,  Wickoffs, 
Suydams,  Irelands,  and  a  host  of  other  prominent  old  Knickerbockers. 
It  was  on  an  occasion,  when  several  of  these  gentlemen  were  assembled, 
that  one  of  the  many  brands  of  Snuff,  for  which  this  establishment  is 
celebrated,  received  its  appellation.  A  customer  entered  and  asked  for 
gome  "  Irish  Blackguard" — a  kind  of  Snuff  then,  and  now,  extensively 
used  by  some  classes ;  whereupon,  Mr.  Lang  inqnired  of  Mrs.  Miller, 
why  she  did  not  have  a  distinctive  name  for  the  Snuff  used  by  the  party 
present,  to  which  Mrs.  Miller  replied,  "  I  will,''  and  instantly  gave  it 
the  name  of  the  ''  American  Gentleman,"  by  which  name  it  has  been 
known  from  that  day  to  this. 

The  great  fire  of  1835,  which  destroyed  so  many  memorable  places, 
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also  reduced  this  one  to  ashes;  but  it  was  immediatelj  rebuilt,  and 
with  greater  capacity  and  more  completeness  of  detail  than  before. 
It  would  be  an  interesting  exhibit  to  show  the  total  transactions  of 
this  house  between  the  years  1886  and  1860,  during  which  time  the 
business  reached  ijts  maximum,  but  to  present  such  exhibit,* would  de- 
mand more  space  than  the  nature  of  this  article  will  allow ;  it  will, 
therefore,  be  sufficient  to  state  tha^  they  far  exceed  those  of  any  similar 
house  in  the  world.  j^/ 

There  is  scarcely  an  individual  in  the  United  States  acquainted  with 
manufaetured  Tobaeco^'who  is  not  familiar  with  the  blue  packages, 
which  originated  in  and  have  been  continuously  prepared  by  this  house, 
and  it  will  hardly  be  deemed  an  exaggeration  to  assert,  that  very  few 
who  have  become  accustomed  to  their  contents,  have  ever  relinquished 
them  for  the  purpose  of  obtaining  something  superior. 

The  patronage  of  the  bouse  has  been  regular  and  continuous. 
Throughout  its  entire  career,  it  has  been  distinguished  for  the  purity 
and  excellence  of  its  production,  and  in  no  instance  have  her  successors 
more  rigidly  adhered  to  the  aim  of  the  founder  than  in  reference  to 
these  particulars.  An  article  of  Chewing  Tobacco  made  of  the  very 
best  material  and  wholly  free  from  adulterations  of  every  kind  was 
what  she  relied  upon  for  success  at  the  outset,  and  although  intro- 
ducing many  new  and  desirable  brands  since  her  time,  her  successors 
have  never  in  the  slightest  degree  deviated  from  this  principle.  Neither 
sweetcuinn^  nor  other  foreign  substances  are  or  ever  have  been  used 
in  the  manufacture  of  the  leading  brands  of  Chewing  Tobacco  in  this 
establishment. 

The  present  senior  partner,  Mr.  William  E.  Lawrence,  is  one  of 
the  most  prominent  and  popular  members  of  the  trade.  He  is  the  Presi- 
dent of  the  Tobacconists'  National  Association,  and  is  distinguished 
both  in  public  and  in  private  life. 

The  operations  in  manufacturing  Fine  Cut  Chewing  Tobacco  are  in- 
teresting, though  simple — but  a  few  hours  being  required  to  transmit 
the  crude  material  into  the  finished  article — and  with  some  slight  excep- 
tions are  alike  in  all  the  factories.  To  describe  them,  we  shall  sclec' 
the 

Island  City  Tobacco  Works,  New  Tork, 

Of  which  David  H.  McAlpine  is  proprietor,  and  which  possesses  ma- 
chinery as  perfect  and  complete  as  any. 

In  Mc  Alpine's  establishment,  the  operation  commences  in  the  Assort- 
ing room,  a  commodious  appartment  on  the  ground  floor,  into  which 
the  hogsheads  containing  the  crude  material  are  rolled  by  a  spacious 
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entryway  leading  from  Sixth  street  Here  the  hogsheads  are  broken 
open  and  their  contents  carefully  examined  by  a  number  of  skilful 
workmen,  who  separate  the  leaves  one  after  another,  laying  those  in^ 
tended  for  the  finer  quality  of  Tobacco  in  one  pile,  and  those  intended 
for  inferior  grades  in  another.  When  this  has  been  done,  the  various 
parcels  are  taken  to  the  Casing  room  adjoining  and  there  separately 
immersed  in  a  huge  cauldron  containing  a  solution  of  warm  water 
and  licorice,  and  afterwards  laid  upon  a  slightly  elevated  inclined 
plane  to  drain.  Thence  the  material  is  carried  to  the  Stripping 
room,  located  on  the  third  floor  of  the  factory,  where  are  usually 
found  about  seventy-five  juvenile  and  adult  female  operatives  seated 
upon  stools  in  small  box-like  compartments,  who  open  out  each 
leaf  and  extract  the  stem,  after  which  the  strips  are  transmitted,  bfy 
means  of  a  dummy,  to  the  CuUing  department,  located  on  the  second 
floor,  and  embracing,  as  does  the  Stripping  room,  the  entire  floor,  which 
measures  fifty  by  forty  feet.  Here  the  strips  in  given  quantities  are 
laid  lengthwise  in  the  feed-box  of  the  cutting  machine,  which  is  a  kind 
of  trough  about  four  feet  in  length,  twelve  inches  wide,  and  eighteen 
inches  in  depth.  An  ingeniously  contrived  chain,  or  rather  series  of 
chains,  called  an  ''  endless  chain,"  now  carries  the  mass  forward  to  a 
wheel  revolving  at  one  end  of  the  feed-box  at  the  rate  of  four  hundred 
revolutions  per  minute  (which  revolutions  can  be  indefinitely  increased), 
in  which  are  adjusted  a  number  of  knives  that  cut  the  leaves  or  strips 
into  the  fibrous  form  in  which  it  is  seen  when  ready  for  use.  The 
cutting  machines  used  here  are  called  the  **  Dayton  Machines,"  being 
manufactured  exclusively  at  Dayton,  Ohio,  and  differ  from  those  for- 
merly in  use  in  that  they  are  self-supplying  through  the  operation  of 
the  chains.  With  the  old  style  of  machine  the  material  had  to  be  first 
pressed  solidly  into  the  form  required,  and  when  put  into  the  feed-box 
so  manipulated  by  hand  as  to  present  a  proper  basis  for  the  action  of 
the  knives,  but  with  the  Dayton  Machine  the  operator  has  only  to  lay 
the  material  in  properly  and  the  chains  at  once  carry  it  forward ;  so 
compressing  it  during  the  movement  that  when  it  reaches  the  wheel 
it  is  of  the  exact  density  demanded.  There  are  four  of  these  machines 
in  this  room,  each  one  of  which  is  capable  of  cutting  one  thousand 
pounds  a  day.  One  man  is  kept  constantly  engaged  sharpening  the 
knives,  and  this  occupation  wears  out  from  eight  to  ten  grindstones 
per  annum,  the  stones  usually  weighing  over  a  ton  each. 

After  the  Tobacco  has  been  cut  it  is  taken  to  the  Drying  room^,  of 
which  there  are  five,  three  above  the  stripping  apartment  and  two  in 
another  building,  all  heated  by  steam,  at  a  temperature  ranging  from 
ninety  to  one  hundred  and  twenty  degrees.     Distributed  through  these 
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rooms  are  five  or  six  hundred  canvas  racks,  80  arranged  that  the  heat 
affects  all  parts  alike. 

On  these  racks  the  Tobacco  is  carefully  spread  to  -dry.  The  length 
of  time  required  for  drying  yaries  with  the  temperature  and  the  charac- 
ter of  the  Tobacco.  When  the  desired  condition  has  been  attained  the 
mass  is  gathered  up,  and  shaken  to  eliminate  the  "shorts," or  non-fibrous 
particles,  of  which  there  is  always  a  considerable  quantity.  The  se- 
lected portion  is  then  put  into  a  large  bin  in  the  Dressing  raom,  where  it 
is  left  until  what  little  moisture  there  may  be  remaining  has  permeated 
every  fibre  alike,  when  it  undergoes  what  is  called  the  process  of 
'' Dressing,"  which  is  a  closer  and  more  elaborate  manipulation  than 
the  one  preceding,  when  it  is  transferred  to  the  Packing  roamSf  where 
the  final  process  takes  place.  The  Packing  rooms  of  this  house  are 
large,  and  present  many  features  of  interest.  From  seventy-five  to 
eighty  young  woman,  ranging  from  thirteen  to  twenty  years  of  age, 
are  constantly  employed  in  packing  throughout  the  year. 

At  regular  intervals  the  packers  stand  before  a  series  of  forms 
or  tables  elevated  to  a  convenient  height,  in  which  hoppers  are  con- 
structed, designed  to  contain  sufficient  Tobacco  to  fill  a  gpross  or  a  gross 
and  a  half  of  the  ordinary  sized  packages  of  Chewing  Tobacco.  The 
Tobacco  is  all  weighed  in  the  Dressing  room^  and  each  packer  receives 
only  enough  at  a  time  for  a  single  gross.  At  her  right  hand  each 
packer  has  a  number  of  sheets  of  tin-foil  and  paper,  cut  so  as  to  exactly 
envelope  the  proper  quantity  of  Tobacco.  In  front  of  her  is  a  wooden- 
mould  of  the  exact  size  of  a  paper  of  Tobacco,  into  which,  after  covering 
the  extreme  end  with  a  sheet  of  the  paper  and  then  a  sheet  of  foil,  and 
turning  down  the  corners  of  these,  a  tin  mould  is  inserted,  into  which 
the  Tobacco  is  put  and  pressed  down  by  means  of  a  "follower."  The 
tin  mould  is  then  withdrawn,  leaving  the  Tobacco  inclosed  in  the  en- 
velope, which  is  subsequently  taken  from  the  wooden  mould,  the  ends 
fastened  down,  and  the  article  is  ready  for  the  market.  As  in  every 
other  department  of  labor,  there  is  in  this  considerable  diversity  in  the 
capability  of  individuals,  some  being  able  to  pack  more  than  others  in 
a  given  time.  There  are  some  females  here  who  will  pack  in  this  way 
twenty  gross  a  day. 

The  principal  brands  of  Tobacco  manufactured  in  these  Works  are 
known  as  the  John  Cornish,  Virgin  Leaf,  and  Navy  Fine  Cut  Chewing 
Tobaccos.  The  first  paper  of  the  Cornish  Tobacco  was  offered  for 
sale  in  June,  1849.  Mr.  McAlpine  became  a  partner  of  the  original 
proprietor  in  1857,  at  which  time,  also,  John  W.  French  became 
associated  with  him,  under  the  style  of  John  Cornish  &  Co.  In  1862, 
Mr.  Cornish  retired,  when  the  firm-name  was  changed  to  that  of  D.  H. 
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McAlpine  &  Co.  Upon  the  withdrawal  of  Mr.  French,  which  occarred 
in  I865r  Mr.  McAlpine,  perceiving  that  the  basinesa  waa  becoming  too 
large  for  a  single  management,  called  to  his  aid  Mr.  John  H.  Reid  as 
special  partner,  with  whom  he  is  now  associated,  the  title  of  the  firm 
continuing  as  before.  Though  permanently  established  when  Mr. 
McAlpine  entered  npon  his  duties  here,  it  was  not  antil  he  had 
assumed  entire  control  that  the  house  attained  its  gpreatest  popularity. 
From  1862  until  the  present  time,  its  career  has  been  onward  and  up- 
ward, and  to-day  It  is  entitled  to  rank  with  the  best  establishments  of 
the  kind  in  the  United  States. 

Combined  with  a  thorough  knowledge  of  the  Tobacco  trade  in  all 
its  branches,  great  aptitude  for  business  generally,  quick  perception, 
and  a  resolute  will,  Mr.  McAlpine  possesses  in  an  eminent  degpree  that 
faculty  of  determining  future  results  from  the  symptoms  of  to-day— tin 
other  words,  of  knowing  just  when,  where,  and  in  what  manner  to 
make  a  venture  or  investment — which  faculty  enables  him  to  control, 
rather  than  follow  events ;  and  to  the  judicious  exercise  of  this  rare 
gift  may  be  attributed,  in  some  measure  at  least,  bis  remarkable  suc- 
cess as  a  manufacturer  and  business  man. 

The  Works  comprise  quite  a  number  of  buildings,  and  cover  an  area 
equal  to  seven  or  eight  city  lots,  having  a  frontage  of  fifty  feet  on 
Avenue  D,  by  one  hundred  and  fifty  feet  on  Sixth  street.  About  three 
hundred  persons  are  employed  in  the  various  departmenta 

•  In  the  Western  States,  within  a  few  years,  the  manufacture  of  Fine 
Cut  Chewing  Tobacco  has  taken  root  and  made  considerable  progress. 
One  of  the  pioneers  in  this  branch,  in  the  West,  was 

C.  Bronson,  of  Toledo,  Ohio, 

Who  commenced  the  business  in  1836,  in  Centreville,  St.  Joseph 
county,  Michigan,  and  whose  establishment,  up  to  1847,  was  the  only 
one  west  of  Detroit  where  this  article  was  made.  His  capital  at  the 
commencement  was  quite  limited,  and  the  machinery  of  his  factory  was 
of  the  simplest  kind,  being  operated  entirely  by  horse  power.  In  1851 
he  removed  to  Toledo,  Lucas  county,  Ohio,  iemd  there  founded  the 
Works  which  bear  his  name,  and  which  have  become  quite  famous. 

Mr.  Bronson  was  the  originator  of  bright  Fine  Cut  Tobacco,  and  to 
this  valuable  discovery,  it  may  be  assumed,  he  mainly  owes  the  signal 
success  which  has  attended  his  efforts.  The  Bronson  Tobacco  Works 
comprise  three  handsome  and  substantial  brick  buildings,  each  five 
stories  high,  with  a  frontage  of  eighty  and  a  depth  of  one  hundred  and 
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fifty  feet,  and  are  located  on  the  south  side  of  Summit  street,  between 
Madison  and  Jefferson  streets.  Another  large  edifice,  situated  on 
Lynn  street,  is  devoted  to  the  storage  of  the  Leaf  Tobacco  used  in 
the  manufactory,  as  are  also  several  extensive  sheds  located  in  the 
vicinity  of  the  cornel^  of  Cherry  and  Summit  streets. 

In  the  manufactory  there  are  eleven  first-class  Cutting  Machines, 
capable  of  cutting  eleven  thousand  pounds  of  Chewing,  or  eighteen 
thousand  pounds  of  Smoking  Tobacco  per  day,  all  operated  by  an 
engine  of  about  twenty  horse-power.  Ordinarily  the  number  of 
hands  employed  averages  from  one  hundred  and  twenty-five  to  one 
hundred  and  fifty.  The  revenue  tax  paid  by  this  establishment  is 
probably  larger  than  that  of  any  other  house  in  the  West,  amounting 
in  1865  to  $250,322.81.  The  value  of  the  goods  sold  the  same  year 
wfks  $560,400.  The  leading  product  of  the  establishment  is  Bright 
Chewing  Tobacco,  but  it  has  achieved  an  enviable  reputation  in  the 
manufacture  of  Smoking  Tobacco  of  all  kinds.  Some  of  the  best 
brands  of  Chewing,  among  which  may  be  mentioned  "  C.  Bronson's 
Indian  Brand,"  have  attained  a  widespread  celebrity,  and  are  found  in 
the  hands  of  the  trade  in  all  parts  of  the  country.  Mr.  Bronson  at 
first  disposed  of  his  goods  through  the  instrumentality  of  travelling 
agents,  who  drove  about  the  country  in  wagoos ;  but  as  his  business 
increased,  aud  the  popularity  of  his  goods  became  firmly  established, 
be  found  it  necessary  to  dispense  with  this  inadequate  mode  of  dis- 
tribution and  avail  himself  of  the  facilities  afforded  by  modern  im- 
provements. Besides  being  a  man  of  indomitable  energy,  and  excellent 
business  qualifications,  Mr.  Bronson  is  possessed  of  considerable  me- 
chanical ability,  and  to  him  belongs  the  credit  of  inventing  some  of 
the  most  valuable  improvements  made  in  cutting  and  handling  Tobacco. 
To  his  discernment  and  example  the  West  owes  its  high  position  in 
this  department  of  trade ;  for  soon  after  he  commenced  the  manufacture 
of  bright  goods,  his  style  was  copied,  and  his  system  followed  by  other 
enterprising  men  in  the  various  cities  of  that  section ;  and  now,  the 
West  not  only  supplies  its  own  demand,  and  that  in  an  article  pecu- 
liarly adapted  to  its  requirements,  but  also  furnishes  the  greater  por- 
tion of  the  same  material  consumed  elsewhere. 

On  January  Ist,  1866,  Mr.  Bronson  retired  from  active  business, 
having  sold  his  establishment  and  trade  to  his  brother  David  Bronson 
and  Charles  R.  Messinger.  These  gentlemen,  having  graduated  under 
the  supervision  of  the  former  proprietor,  are  well  qualified  to  sustain 
the  exalted  prestige  of  the  house,  and,  judging  by  their  sales  during  the 
first  year  of  their  occupancy  of  the  premises,  they  are  destined  to  add 
materially  to  its  popularity  and  usefulness. 
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It  has  been  remarked,  that  the  inhabitants  of  the  higher  latitudes 
of  the  globe  demand  stronger  artificial  stimulants  than  those  of  the 
lower ;  and  in  respect  of  no  other  article  that  enters  into  the  domestic 
economy,  perhaps,  are  local,  or  rather  climatic  influences  more  noticea- 
ble than  in  connection  with  Tobacco.  Scotland  and  Ireland  mainly 
preTer  the  Tobacco  of  Western  Virginia,  Kentucky,  and  Tennessee ; 
while  England  manifests  a  preference  for  the  milder  products  of  Mary- 
land, Kentucky,  Missouri,  and  other  Western  States.  Germany,  like 
England,  demands  a  lighter  variety  than  the  States  north  of  her,  but 
heavier  than  France,  Italy,  Spain,  or  the  other  countries  bordering  on 
the  Mediterranean.  In  this  country,  the  order  of  progression  is  not 
so  regular  as  it  is  abroad.  Consumption  does  not  appear  to  cor- 
respond so  nearly  with  the  different  ranges  of  latitude  as  in  Europe, 
Asia,  or  even  Africa  ;  but  there  is,  nevertheless|~the  same  diversity  of 
taste  and  practice  here  that  is  observable  there.  Just  as  in  Austria 
and  Turkey,  totally  distinct  varieties  are  used,  and  deemed  essential  to 
the  fullest  enjoyment  from  this  source,  so  here,  the  various  sections  of 
our  country  exhibit  a  varied  preference  for  divergent  species  and  styles. 
The  Northern,  Eastern,  and  Middle  States,  manifest  a  close  resem- 
blance to  the  kindred  tier  of  States  in  Europe,  using,  generally,  the 
rich,  fatty  varieties  ;  while  the  Southern,  in  their  practice,  approximate 
more  nearly  the  custom  and  habit  of  Southern  Europe.  It  is  in  the 
custom  of  our  Western  States  that  we  perceive  the  first  real  departure 
from  that  order  of  adaptation  which,  from  its  universality  and  unde- 
viatingness,  appears  to  give  validity  to  the  assumption  that  there  is  a 
natural  law  which  makes  certain  parallels  of  latitude  at  once  the 
boundaries  and  the  exponents  of  human  appetite  ;  for  there,  light,  or 
as  it  is  called.  Bright  Tobacco,  is  the  rule,  as  in  the  Middle  and  North- 
ern States  it  is  the  exception.  The  exception  to  the  principle  here 
presented,  is  however,  after  all,  more  apparent  than  real.  The  adapta- 
bility of  certain  portions  of  Western  territory  and  soil  to  the  produc- 
tion of  light  manufacturing  Leaf,  and  the  accessibility  of  the  whole  to 
the  Bright  Tobacco  producing  regions  of  the  South,  \s  probably  the 
actual  reason  why  both  manufacturers  and  'consumers  are  predisposed 
to  this  variety. 

Mr.  Bronson's  sagacity  is  shown  in  the  celerity  with  which  he  dis- 
cerned the  opportunity  presented,  by  the  tendency  of  his  section,  for 
the  introduction  of  an  entirely  new  element  into  the  Tobacco  Trade  of 
the  country ;  and  the  many  advantages  accruing  to  the  trade  every- 
where from  this  addition  to  its  previous  resources,  entitles  him  to  be 
ranked  among  its  most  honored  and  deserving  members. 
118 
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The  Lewis  Tobaoco  Works,  St  LoniSi 

And  at  Glasgow,  Missouri,  were  for  many  years  the  leading  ones  In 
the  West.  They  were  founded  by  Benjamin  W.  Lewis,  who  emigrated 
to  the  State  of  Missouri  from  Rockingham  county,  Virginia,  in  ^ the 
year  1831,  when  eighteen  years  of  age,  and  the  eldest  of  five  children, 
the  maintenance  of  whom,  and  a  widowed  mother,  mainly  devolred 
upon  him.  From  the  product  of  a  rented  farm  he  succeeded  in  making 
a  comfortable  support  for  his  mother's  family,  and  by  great  industry 
and  energy  found  himself,  in  1837,  possessed  of  about  six  hundred  dol- 
lars in  money.  With  this  small  sum  he  formed  a  copartnership  with 
Mr.  William  D.  Swinney,  for  the  purpose  of  manufacturing  Tobacco  at 
Glasgow,  under  the  style  of  Swinney  &  Lewis.  Leaf  Tobacco  that 
year  averaged  in  price  about  two  and  a  half  cents  a  pound,  and  it  was 
estimated  that  the  labor  of  manufacturing  It,  and  the  cost  of  materials 
used  in -the  same,  were  equal  to  the  value  of  the  Leaf;  and  the  terms 
of  the  copartnership  provided  that  Mr.  Swinney  should  purchase  the 
Leaf,  and  Mr.  Lewis  manufacture  and  prepare  it  for  market — the  pro- 
ducts being  equally  divided  between  them,  and  each  disposing  of  his 
own  share  as  he  thought  proper.  This  copartnership  continued,  with 
some  modifications,  the  business  constantly  growing  more  and  more 
profitable  and  extended,  until  1849,  when  the  factory,  which  was  the 
property  of  Mr.  Lewis,  was  destroyed  by  fire,  involving  a  loss  to  him 
of  about  twenty-five  thousand  dollars.  The  factory  was  immediately 
rebuilt,  on  a  larger  and  more  extensive  scale,  and  was  completed  in 
January,  1850,  when  the  firm  of  Swinney  &  Lewis  was  dissolved,  the 
former  withdrawing.  After  which,  Mr.  Lewis  associated  with  himself 
his  two  brothers,  James  W.  and  William  J.  Lewis,  under  the  style  of 
B.  W.  Lewis  &  Brothers. 

James  W.  and  William  J.  Lewis,  in  1847,  commenced  the  business 
of  manufacturing  Tobacco  in  St.  Louis — their  establishment  being 
managed  by  William,  James  being  in  the  employ  of  Swinney  <fc  Lewis 
at  Glasgow,  for  a  salary — and  when  Benjamin  admitted  them  into  the 
Glasgow  house,  he  became  a  partner  in  the  St.  Louis  house — and  the 
style  of  this  house  was  changed  to  Lewis  &  Brothers.  In  January, 
1855,  Mr.  John  D.  Perry  was  admitted  a  partner  in  the  St.  Louis 
house,  the  style  of  which  was  then  changed  to  Lewis,  Perry  &  Co.  ; 
and  at  the  same  time,  Mr.  Thomas  J.  Bartholomew  became  a  partner  in 
the  Glasgow  house.  These  accessions  contributed  materially  to  the 
influence  and  means  of  the  respective  firms,  and  in  a  short  time  their 
business  had  so  increased  that  the  Lewis  brands  of  Tobacco  were 
^nown  and  eagerly  sought  for  in  almost  every  State  and  Territory  of  the 
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Union.  The  great  Valley  of  the  Mississippi,  California,  the  Indians  of 
the  Plains,  New  England,  and  Texas,  were  all  large  consumers.  These 
firms  were  now  working  into  Plug  and  Fine  Cat  Tobacco  from  three  to 
foar  million  pounds  annually,  besides  exporting  large  quantities  of  Leaf 
and  Strips  to  Great  Britain  and  the  Continent  of  Europe.  When  the 
late  war  commenced  they  were  employing  between  four  and  fi^e  hundred 
operatives — those  at  Olasgow  being  for  the  most  part  colored  people 
held  to  service,  about  one  hundred  and  twenty-five  of  whom  wer^e 
owned  by  the  partners.  In  May,  1862,  the  Glasgow  manufactory  was 
again  destroyed  by  fire,  and  its  destruction  at  this  time  was  thought 
by  many  to  have  been  caused  by  those  in  sympathy  with  the  Rebellion, 
the  unswerving  loyalty  of  Mr.  Lewis  and  his  partners  being  considered, 
by  the  more  unscrupulous  of  those  who  had  thrown  off  their  allegiance 
to  the  government,  sufficient  justification  for  a  resort  to  extreme  mea- 
sures. The  destruction  of  the  manufactory,  and  the  advance  of  the 
Confederate  forces  under  General  Sterling  Price,  induced  the  Glasgow 
firm  to  transfer  to  St.  Louis  and  New  York  all  the  remaining  stock 
saved  from  the  fire,  where  it  was  subsequently  disposed  of  at  a  con- 
siderable sacrifice.  The  loss  by  this  fire  was  between  one  hundred  and 
fifty  and  two  hundred  thousand  dollars.  The  unsettled  state  of  affairs 
prevented  the  immediate  redrection  of  the  Works. 

On  the  18th  of  August  following,  Governor  Gamble  commissioned 
Mr.  Thomas  J.  Bartholomew  a  Colonel,  and  ordered  him  to  organize  a 
regiment  of  militia  in  Howard  and  Randolph  counties,  and  to  put  it 
into  immediate  service.  Mr.  James  W.  Lewis  at  once  enlisted  and 
organized  Company  A  of  this  regiment,  and  was  commissioned  Captain. 
By  the  25th  of  September  the  regiment  was  mustered  into  service,  and 
subsequently  rendered  valuable  aid  to  the  Union  cause.  In  December 
Colonel  Bartholomew  was  promoted  to  be  a  Brigadier-General,  and 
assigned  to  the  command  of  a  district  comprising  twenty-five  counties 
in  Northeast  Missouri,  with  headquarters  at  Glasgow.  Captain  Lewis 
was  also  at  the  same  time  promoted  to  be  Major,  and  assigned  to  duty  on 
General  Bartholomew's  staff.  So  devoted  were  these  gentlemen  to  the 
service  of  the  country,  that  for  nearly  two  years  they  absented  them- 
selves entirely  from  their  regular  pursuit. 

In  January,  1863,  General  Bartholomew  retired  from  the  firm.  The 
remaining  partners  then  rebuilt  the  factory,  and  prosecuted  the  busi- 
ness until  the  death  of  Mr.  Benjamin  W.  Lewis,  when  Major  James 
W.  Lewis,  the  surviving  partner,  assumed  the  entire  control,  and  is 
now  conducting  the  business  in  the  same  name  and  style  as  before — B. 
W.  Lewis  &  Brothers — and  is  the  sole  owner  of  the  business,  besides 
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being  one  of  the  executors  of  his  brother's  estate,  now  worth  orer 
seven  hundred  and  fifty  thousand  dollars.  About  this  time,  Mr.  Peny 
also  withdrew  from  the  firm  of  Lewis,  Perry  &  Co.  in  St.  Louis. 
B.  W.  Lewis,  Jr.,  son  of  the  founder  of  these  houses,  then  became  a 
partner — the  firm  again  assuming  the  title  of  Lewis  &  Brothers — and 
was  thus  continued  until  1865,  when  Mr.  William  J.  Lewis  retired, 
the  style  then  becoming  Lewis  Brothers  &  Co. ;  and  on  the  first  of 
January,  1867,  Mr.  B.  W.  Lewis,  Jr.  purchilded  the  interests  of  his 
remaining  partners,  and  is  now  the  sole  proprietor  of  the  house. 

Mr.  Perry,  on  withdrawing  from  the  firm  of  Lewis,  Perry  &  Co., 
retired  from  mercantile  pursuits,  and  became  largely  interested  with  a 
number  of  Eastern  and  Western  capitalists  in  the  construction  of  the 
Union  Pacific  Railroad,  and  has  been  for  several  years  the  President 
of  the  Company  owning  and  controlling  the  Eastern  Division  of  that 
great  work.  William  J.  Lewis,  on  retiring  from  the  Tobacco  business 
embarked  in  the  Commission  trade  in  St.  Louis,  and,  in  conjunction 
with  his  partners,  has  built  up  one  of  the  largest  (establishments  de- 
voted to  this  pursuit  in  the  city.  On  the  1st  of  January,  1867,  Theo- 
dore Bartholomew,  Thos.  J.  Bartholomew,  James  W.  Lewis,  and  John 
D.  Perry,  commenced  the  business  of  Banking  in  St.  Louis,  under  the 
name  and  style  of  Bartholomew,  Lewis  &  Co.  The  several  members 
of  these  firms  were  all  related  to  each  other  by  blood  or  marriage,  and 
hence,  perhaps,  the  unity  of  aim  and  efibrt  which  constitutes  so  im- 
portant a  feature  in  the  career  of  this  remarkable  family.* 


*  Benjamin  W.  Lkwis,  the  Founder  of  these  Work?,  whose  demise  occnrred  on  the 
Ist  of  February,  1866,  was  in  many  respects  a  remarkable  man.  A  friend,  who  knew  him 
well,  furnishes  the  following  analysis  of  his  business  career,  and  tribute  to  his  memory: — 

**  Ho  was  a  man  of  indomitable  will  and  energy,  though  an  exemplary  Christian,  and 
enjoyed  the  respect  of  all  who  knew  him ;  while  his  numerous  charities,  and  the  institu- 
tions of  benevolence  that  he  founded  and  mainly  sustained,  are  a  guarantee  that  his  memory 
will  be  revered.  Early  in  life  he  adopted,  among  others,  the  following  maxims  for  the 
better  government  of  himself — 1st.  Keep  good  company,  or  none.  2d.  Never  be  idle;  if 
your  hands  cannot  be  usefully  employed,  attend  to  the  cultivation  of  your  mind.  3d.  Lire 
up  to  your  engagements.  4th.  Good  company,  and  good  conversation,  are  the  very  sinews 
of  virtue.  5th.  Good  character  is  above  all  things  else;  your  character  cannot  bo  essen- 
tially injured  except  by  your  own  acts.  6th.  If  any  speak  evil  of  you,  let  your  life  bo  so 
that  none  will  believe  them.  7th.  Drink  no  kind  of  intoxicating  drinks.  8th.  Never 
play  at  any  game  of  chance.  9th.  Avoid  temptation,  through  fear  you  may  not  withstand 
it.  10th.  Never  speak  evil  of  any  one.  11th.  Keep  yourself  innocent  if  you  would  be 
happy. 

**  One  of  his  most  important  benefactions  to  the  town  of  Glasgow,   was  the   'Lewis 

Library,'  for  which  ho  made  provision  in  his  Will,  and  which  has  been  built  and  furnished 

Binoe  his  death  by  his  widow,  son,  and  brother  James  W.  Lewis.     This  building  is  m  very 

^ne  and  substantial  structure,  located  in  the  centre  of  the  town,  and  of  the  modem  ItAlian 

^le  of  arohiteoture.    A  prosperous  and  numerooB  Sohool  is  now  oconpying  a  portion  of 
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In  the  manufacture  of  Plug  Tobacco,  we  presume  all  connected 
with  the  trade  would  point  to 

James  Thomas,  Jr.,  of  Eichmond,  Virginiai 

As  the  representative  man.     Though  a  manufacturer  of  all  kinds  of  * 
plug  Tobacco,  Mr.  Thomas  has  specially  devoted  himself  to  the  pro- 
duction of  the  lighter,  or  as  they  are  termed,  the  bright  assortments, 
and  his  numerous  brands  and  inventions  are  as  well  and  favorably 
known  in  Europe  as  they  are  on  this  continent. 

He  is  the  inventor  of  Light-pressed  tobacco  in  all  its  varieties; 
many  of  his  brands  being  exceedingly  beautiful,  and  all  of  them  have 
been  copied  and  imitated  to  an  extent  beyond  that  of  any  other  arti- 
cles known ;  which  fact  seems  to  be  indubitable  proof  of  the  extraordi- 
nary merit  and  popularity  of  his  productions.      So  ample  were  his 


the  bnildiog — the  scholars  of  this  and  all  other  schools  in  the  city,  as  weU  as  the  pnblic 
generally,  having  access  to  the  Library. 

**  He  also,  a  short  time  before  his  decease,  purchased  and  fitted  np,  in  connection  with  his 
brother,  James  W.  Lewis,  a  Choroh  edifice,  and  generously  donated  its  use  to  the  benefit  of 
the  Methodist  Episcopal  Church,  of  which  he  was  a  life-long  member. 

"  Mr.  Lewis  was  a  thorough  business  man.  He  held,  with  Franklin,  that  'What  is  worth 
doing  at  all,  is  worth  doing  well ;'  and  no  man  could  finish  up  and  complete, '  with  all  the 
points  guarded,'  as  he  used  to  remark,  a  transaction  better  than  he.  Devoting  his  whole 
time  and  talents  to  business  himself,  he  required  the  same  assiduity  of  his  copartners  and 
operatives ;  and  his  splendid  success  has  demonstrated  that,  in  a  business  point  of  view, 
such  devotion  is  sure  to  meet  with  its  reward,  for  there  is  scarcely  a  man  now  living  who 
was  connected  with  him,  either  as  partner  or  employee,  but  has  established  himself  as  a 
successful  business  man,  many  of  them  having  acquired  considerable  wealth.  He«was  a 
most  excellent  judge  of  human  nature,  and  was  rarely  mistaken  in  his  conclusions  respect- 
ing the  capacity  or  motives  of  men.  His  memory  was  such,  that  he  had  no  need  to  look 
into  the  books  of  his  firm,  or  examine  the  details  connected  with  them,  to  understand  the 
state  of  his  affairs ;  but  when  the  balances  were  made,  at  the  close  of  the  year,  his  estimates 
of  the  results  were  almost  invariably  sustained  by  the  books,  and  he  knew  within  a  fraction 
the  amount  due  him  from  any  of  the  larger  customers.  It  was  customary  with  him  to  as- 
certain the  amount  of  the  invoices  when  goods  were  being  put  np  for  shipment,  and, 
twelve  months  afterward,  he  could  teU  the  amount  of  any  large  invoice  shipped  to  a  given 
party. 

**  Mr.  Lewis  received  personal  injuries  during  the  war  from  which  he  never  fully  recov- 
ered. These  injuries  were  doubtless  the  cause  of  hia  death.  He  r«(Joioed  that  he  had  lived 
to  see  the  government  and  country  rescued  Arom  its  perils,  and  the  national  flag  waving 
once  more  over  every  inch  of  the  national  soil.  He  believed  that  the  spirit  of  slavery  was 
the  principal  cause  of  the  Rebellion,  and  that  slavery  itself  was  its  chief  support;  which 
opinions  were  shared  by  his  brother  James ;  and  desirous  of  doing  all  in  their  power  to  save 
the  life  of  the  Republic,  they,  at  the  very  commencement  of  the  struggle,  emancipated  all 
the  slaves  owned  by  them — ^providing  those  of  them  who  desired  to  remove  with  means  for 
that  purpose,  and  allowing  wages  to  those  who  remained  in  their  servioe." 
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facilities,  and  so  reanmrkable  his  skill  and  ingenaitj,  it  is  said  he  some- 
times required  only  fifteen  or  twenty  minutes  to  design  and  execate  a 
given  style  or  sample  brand  when  requested.  Mr.  Thomas'  Manufacto- 
ries, which  were  the  largest  in  the  United  States,  and  for  the  pur- 
poses to  which  they  were  devoted,  the  most  complete  of  any  in  the  world, 
were  totally  destroyed  by  fire  in  July,  1853,  and  again  on  the  memorable 
second  of  April,  1865,  when  a  large  portion  of  the  city  of  RichraoDd 
was  consumed  in  the  conflagration  of  that  year.  By  the  destmction  of 
his  buildings  and  the  derangement  of  his  business  during  the  confeder- 
ate occupancy  of  the  city,  his  losses  were  very  heavy,  being  estimated 
at  from  seven  to  eight  hundred  thousand  dollars. 

Notwithstanding  this  enormous  loss  he  is  still  possessed  of  ample 
means,  and  although  at  this  time  to  some  extent  an  invalid,  the  opin- 
ion of  those  familiar  with  his  qualifications  favors  the  assumption  that 
he  will,  by  his  industry,  yet  recover  all  that  he  has  lost  The  average 
number  of  operatives  formerly  employed  in  his  establishment  was 
about  three  hundred,  and  the  annual  production  upwards  of  one  million 
pounds. 

Rich  as  is  the  State  of  Virginia  in  natural  and  artificial  wealth,  her 
broad  domain  has  few  fairer  or  more  ifhiitful  vein?  than  her  Tobacco 
fields  and  factories.  Essentially  superior  both  on  account  of  the  varie- 
ties cultivated  and  the  greater  perfection,  which  long  experience  has 
enabled  her  manufacturers  to  impart  to  the  finished  product,  Virginia 
plug  tobacco  has  attained  a  reputation  in  the  markets*  of  the  world 
which  DO  rivalry  has  ever  succeeded  in  impairing,  and  which  will  prob- 
ably endure  as  long  as  this  staple  continues  to  be  used.  The  State 
in  this,  as  in  many  other  respects,  has  achieved  a  distinction  which 
will  not  readily  depart  from  her.  Even  when  in  a  Colonial  condition 
her  traffic  in  tobacco,  both  crude  and  manufactured,  was  considerable, 
and  the  amount  has  been  steadily  augmented  until  tobacco  raising  and 
tobacco  manufacturing  have  become  one  of  the  leading  industries  of 
the  State,  and  for  many  years  have  constituted  one  of  its  principal 
sources  of  revenue.  The  total  production  of  crude  Tobacco  in  the 
United  States  in  1860  was  429,390,771  pounds,  of  which  the  State  of 
Virginia  raised  more  than  one  fourth  ;  while  of  manufactured  she  pro- 
duced, prior  to  the  war,  seventy-five  pet  cent,  of  the  country's  aggregate. 
To  the  State  of  Virginia  the  commercial  world  is  indebted  for  the  rise 
and  progress  of  the  Tobacco  trade,  and  to  Virginia  manufacturers,  the 
trade  owes  whatever  of  good  there  is  to  be  found  in  the  manifold  im- 
provements that  have  been  made  in  the  form  and  quality  of  the  vari- 
ous brands  embraced  under  the  general  name  of  Plug  Tobacco. 

Sixtv  years  ago  this  article  consisted  of  rudely  fashioned  lamps  of 
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tobacco  leaves  resembling  twisted  skeins  of  flax.  It  was  called 
''  Negrohead  twist,"  and  was  packed  in  kegs,  five  or  six  to  tbe  poand. 
The  mode  of  sampling  was  similar  to  that  now  pursued  in  sampling 
sugar ;  a  hole  was  made  in  the  centre  of  the  keg,  to  which  the  inspec- 
tor applied  his  nose,  and  if  the  contents  smelled  fresh  and  sweet  they 
were  pronounced  prime  and  merchantable.  Soon  after  this  the  size 
of  the  lumps  was  reduced  so  that  it  required  from  twelve  to  sixteen  to 
make  a  pound,  and  more  attention  was  bestowed  upon  the  formation 
of  them ;  a  smoother  surface  and  more  uniform  shape  being  sought 
and  obtained.  "  Thirty-two's"  followed,  and  were  deemed  a  marked 
improvement  upon  their  predecessors.  These  were  succeeded  by  the 
present  flat,  oblong  lumps  known  as  "Tens,"  and  were  packed  in 
neatly  constructed  square  boxes ;  the  first  lot  of  which  was  shipped  to 
New  York,  by  Mr.  Samuel  Shields  Saunders  of  Richmond,  and  re- 
ceived by  Cornelius  Dubois  &  Co.,  of  37  Water  street  Tbe  art  of 
sweetening  tobacco  with  mass  licorice  was  discovered  about  this  time 
by  Mr.  Jesse  Hare,  also  of  Richmond,  and  this  discovery  may  be  said 
to  have  been  the  first  step  taken  towards  elevating  the  business  to 
one  of  national  importance.  **  Honey  Dew"  tobacco,  as  the  several 
varieties  containing  this  ingredient  were  afterwards  called,  yielded  its 
supremacy  at  length  to  the  bright-assortments  subsequently  intro- 
duced, and  of  which  James  Thomas,  Jr.,  may  be  considered  the 
pioneer  and  founder.  The  progress  that  has  since  been  made  in  the 
trade  through  the  instrumentality  of  this  gentleman  has  been  rapid 
and  brilliant.  Thirty  years  and  more  have  elapsed  since  Mr.  Thomas 
discovered  the  adaptability  of  the  products  of  certain  sections  of  the 
State  to  those  grades  and  styles  of  goods  which  more  than  any  or  all 
others  have  tended  to  give  it  pre-eminence  in  this  department  of  trade. 
Mr.  Thomas  has  not  yet  rebuilt  his  manufactories ;  although  he  has 
erected  several  fine  buildings  in  the  neighborhood  of  his  former  field  of 
operations,  which  are  at  present  occupied  as  stores.  He  was  for  many 
years  largely  engaged  in  the  shipment  of  leaf  tobacco  and  cotton,  and 
at  the  close  of  the  war  entered  extensively  into  the  cultivation  of  the 
former  upon  plantations  purchased  by  him  in  the  vicinity  of  Danville 
and  in  Hanover  County,  Virginia.  His  success  in  this  enterprise  is 
stated  to  have  been  proportionably  equal  to  that  attending  his  efforts 
as  a  manufacturer,  having  realized  upon  his  last  year's  crop  not  less 
than  thirty  thousand  dollars.  Owing  to  the  impaired  condition  of  his 
health  he  does  not  now  take  an  active  part  in  the  conduct  of  his  busi- 
ness, but  he  is  the  principal  owner  as  well  as  the  guiding  spirit  of 
two  of  t&e  most  popular  manufacturing  establishments  in  the  State- 
one  being  located  at  Danville,  under  the  management  of  Thomas  0. 
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Williams,  Esq.,  a  former  bookkeeper,  bat  now  a  partner  of  Mr.  Thomas, 
and  the  other  at  Richmond,  directed  by  himself  and  some  experienced 
assistants. 

Mr.  Thomas  has  been  for  many  years  a  member  of  the  Baptist 
Church,  and  has  rendered  almost  incalculable  service  to  the  cause  .of 
Religion  by  his  disinterested  labors  and  magnificent  charities  at  home 
and  abroad. 

For  the  manufacture  of  Snuffs  the  largest  factory  in  this  country, 
and  it  is  said  in  the  world,  is  that  of 

P.  ft  0.  Lorillard,  New  Tork. 

Whose  mills  are  located  on  the  river  Bronx  in  Westchester  county. 
Tobacco  for  Snuff  is  first  run  through  a  cutting  machine,  which  divides 
it  into  coarse  pieces ;  these  are  then  taken  to  the  caring  rooms,  of 
which  there  are  a  large  number  in  this  factory.  The  Tobacco  is  placed 
in  immense  bins,  and  moistened  with  salt  water,  where  it  is  left  for  a 
long  time  to  cure  or  ferment.  It  has  to  be  turned  every  week  or  two, 
and  when  the  curing  process  has  progressed  far  enough,  it  is  taken  to  the 
Pan  House,  a  large  brick  building,  with  furnaces  under  the  floor.  The 
house  is  filled  with  iron  screens,  upon  which  the  Tobacco  is  placed  to 
dry.  A  very  hot  fire  is  made  in  the  furnaces,  and  the  temperature  of 
the  brick  room  raised  to  a  high  degree.  The  steam  and  fumes  from 
these  pan  houses  are  almost  intolerable  to  those  unaccustomed  to  them. 
Having  been  dried  (and  in  the  pan  house  the  tobacco  is  toasted  before 
a  hot  fire),  it  is  packed  in  bags,  where  the  coarse  is  separated  from 
the  fine  on  batting  cloths,  and  it  is  then  reduced  to  a  powder,  and  sent 
to  the  factory  in  New  York  city  to  be  scented  and  packed. 
^  When  the  snuff  returns  from  the  Bronx,  it  is  dry  and  in  lumps,  and 
has  to  go  through  the  process  of  rubbing  down,  as  it  is  denominated, 
being  run  through  a  machine  sieve.  It  is  then  put  into  large  bins,  and 
wet  with  a  very  strong  brine,  sprinkled  upon  it  as  a  gardener  would 
water  his  flowers.  Being  mixed  until  it  is  all  of  the  same  moisture,  it 
is  then  taken  to  the  store-rooms,  and  put  away  in  bins  six  feet  deep 
by  four  wide,  and  nine  feet  high,  where  it  remains  until  it  is  scented 
and  ready  to  be  packed. 

For  scenting  some  kinds  of  snuff  the  Otto  of  Roses  is  largely  em- 
ployed, Maccaboy  especially  being  always  scented  with  this  article. 
It  takes  but  a  very  small  quantity  of  this  powerful  scent  to  perfume  a 
large  quantity  of  tobacco,  and  yet  three  thousand  ounces  are  annually 

'^earned,  which  cost  twelve  dollars  an  ounce,  amounting  to  the  sum 
birty-siz  thousand  dollars  a  year  in  gold.     These  roses,  of  which 
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the  otto  is  made,  are  grown  at  Smyrna  and  in  the  Kisanlik  district  of 
Turkey.  It  is  estimated  to  take  ten  thousand  roses  to  make  one 
ounce  of  the  otto — thus  it  will  be  seen  that  for  the  single  item  of  scent- 
ing one  kind  of  snuff  no  less  than  thirty  millions  of  roses  are  annually 
consumed.  The  Messrs.  Lorillard  have  endeavored  to  grow  these  roses 
in  America,  but  without  success,  as  they  are  not  fragrant  enough  to  pro- 
duce the  oil  in  sufficient  quantities. 

When  the  Snuff  has  been  scented,  it  is  packed  in  jars,  bottles,  or 
bladders.  In  the  Snuff  room,  a  man  stands  before  a  large  trough  of 
the  material,  and  with  his  hands  he  fills  a  five  or  ten  pound  stone  jar, 
packing  it  in  very  solidly.  One  man  can  fill  one  hundred  and  fifty  of 
these  a  day. 

After  the  jars  are  ready  for  the  market,  they  are  put  up  in  cases  of 
six  or  one  dozen  each,  being  packed  in  so  tight  with  shavings  that  it  is 
often  necessary  to  break  the  box  or  barrel  before  they  can  be  taken  out. 
This  is  called  the  muscular  department,  and  men  with  iron-armed  mania 
drive  J;he  shavings  to  their  places  with  as  much  force  as  the  smith  forges 
his  iron. 

Maccaboy  and  Rappee  Snuff  contain  a  certain  amount  of  moisture, 
but  the  Yellow  Scotch  Snuffs  are  very  dry,  and  the  powder  is  so  fine 
and  light  that  it  flies  all  over  the  room,  consequently  it  has  to  be 
packed  in  a  separate  room.  A  great  deal  of  Snuff  is  put  up  in  half 
pound  botues.  The  bottles  are  placed  in  a  large  box,  the  mouths  open- 
ing upward  ;  the  Snuff  is  then  passed  into  the  box,  and  a  slight  shaking 
serves  to  fill  the  bottles. 

It  has  been  found  impossible  to  get  bladders  enough  in  the  United 
States  to  pack  Snuff  in,  and  thousands  have  to  be  imported  from 
Europe.  American  butchers  will  not  save  them.  In  one  storeroom  we 
saw  fifty  thousand  bladders,  each  holding  ten  pounds  of  Snuff,  all  var- 
nished and  labelled,  piled  up  in  great  heaps.  After  they  have  been 
packed  with  Snuff,  they  are  sent  out  to  what  is  called  the  steam  house, 
where  the  bladders  are  cured  by  steaming.  The  bladders  of  calves, 
cows,  and  bullocks  are  used.  One  man  can  pack  five  hundred  pounds 
of  Snuff  per  day  in  bladders. 

Besides  Snuff,  this  firm  are  large  manufacturers  of  Fine  Cut  Chewing 
and  Smoking  Tobacco.  During  the  year  1866  they  paid  a  Revenue 
Tax  of  over  one  million  of  dollars.  Their  printing  bill,  for  Labels, 
amounted  to  over  one  thousand  dollars  a  month.  The  average  amount 
of  stock  on  hand,  for  six  years,  reaches  the  enormous  figure  of  one 
million  three  hundred  thousand  pounds.  The  amount  of  stock  on  hand 
for  the  year  1866,  reached  three  millions  of  pounds.  In  1860,  over 
one  million  pounds  of  Snuff  alone  were  packed  by  this  house,  no  less 


680  THI  QEIAT  TOBAOOO  MAMUFACIOBIXB. 

than  forty-one  thousaDd  eight  hundred  and  seventj-five  stone 
averaging  four,  eight,  fifteen  and  twenty-five  pounds  of  Snuff  each-« 
being  turned  out,  besides  three  millions  of  bottles. 

Joseph  Hall's  Cigar  Hann&ctory, 

Located  at  76  Barclay  street,  New  Tork,  may  be  fairly  considered  a 
representative  establishment  in  the  Cigar  branch  of  the  Tobacco  Manu* 
fisM^ture,  its  proprietor  having  contributed  as  much  toward  the  develop- 
ment  of  the  Cigar  Trade  in  the  United  States  as  any  one  engaged  in 
the  pursuit. 

Mr.  Hall  commenced  business,  in  a  small  way,  May  1st,  1836,  in 
Second  street,  and  on  the  third  day  after,  his  place  was  totally  destroyed 
by  fire.  For  about  nine  months,  subsequent  to  this  event,  he  worked 
as  a  journeyman  cigar-maker  in  various  parts  of  the  city,  and  then 
opened  a  small  retail  store  at  No.  80  Barclay  street,  a  door  or  two 
west  of  his  present  location,  the  site  of  which  is  now  occupied  by  a 
section  of  C.  H.  LilienthaPs  Tobacco  Manufactory.  As  in  the  former 
instance,  he  started  here  with  exceedingly  limited  means,  himself  work- 
ing  constantly  at  the  table,  and  neither  the  pisemises  nor  its  unattrac- 
tive surroundings  indicating  in  any  manner  the  favorable  changes  which 
a  few  years  were  destined  to  witness  in  their  appearance  and  magoi- 
tude.  He  continued  in  this  place  several  years,  all  the  whil^ improving 
and  enlarging  his  field  of  operations,  and  finally  purchased  and  moved 
into  the  large  five-story  building  now  occupied  by  him.  At  the  period 
referred  to,  Cigar  making  in  this  country,  though  quite  extensively 
prosecuted,  and  not  without  claims  to  recognition  as  a  distinct  and 
respectable  manufacturing  art,  was  far  from  having  reached  the  high 
position  to  which  it  has  since  attained.  There  were  a  few  manufac- 
turers who  seemed  to  possess  a  true  appreciation  of  the  requirements 
and  capabilities  of  the  trade,  and  who  sought  to  elevate  it  to  the  rank 
it  occupied  abroad,  and  more  especially  in  Havana,  where  it  had  reached 
its  greatest  perfection  ;  but,  for  the  most  part,  the  efforts  of  manu- 
facturers were  confined  to  the  production  of  the  coarser  and  cheaper 
varieties,  and  it  was  a  rare  thing  to  see  in  any  establishment  a  speci- 
men of  really  choice  goods,  or  of  finished  workmanship. 

A  superior  workman  himself,  and  endowed,  moreover,  with  excellent 
judgment,  discrimination,  and  taste,  Mr.  Hall  early  conceived  the  idea 
that  it  was  possible  not  only  to  equal  the  best  foreign  productions,  but 
in  many  respects  to  surpass  them ;  and  to  this  end  he  diligently  applied 
himself — with  what  success,  the  history  of  the  trade  in  this  city  and 
elsewhere,  during  the  past  quarter  of  a  century,  amply  testified. 
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Tlirongh  his  inflaeDce,  a  higher  standard  of  ezcellenoe  was  at  once 
inaugurated.  To  accomplish  the  object  in  view,  he  conceived  the 
essential  requisites  to  be,  the  selection  in  all  cases  of  good  material- 
extra  attention  in  its  preparation  for  use — ^the  employment  of  thor- 
oughly-trained  and  skilful  operatives — and  the  adoption  of  fixed  rules 
for  their  observance  and  government.  His  system  of  manufacture  has 
been  extensively  copied,  and  there  are  now  few  large  manufactories  in 
which  will  not  be  found  some  rule  of  practice  or  procedure  that  had  its 
origin  in  his  practical  mind.  Among  his  most  important  and  valuable 
contributions  to  the  trade,  may  be  mentioned  his  early  discovery  and 
demonstration  of  the  virtues  and  adaptability  of  Connecticut  Tobacco 
to  fine  Cigars.  Prior  to  his  appropriation  of  this  material  for  this 
purpose,  a  considerable  prejudice  existed  against  it,  and  it  was  thought 
suitable  only  for  common  domestic  goods  ;  but  when  it  hffd  been  shown 
by  him  that  it  was  available  for  the  finest  quality  also,  when  properly 
handled,  and  associated  with  Spanish  Tobacco,  it  immediately  rose  in 
public  estimation,  and  became  a  popular  substitute  for  some  varieties 
of  the  latter.  The  unparalleled  advance  of  the  Tobacco  interest  in 
Connecticut,  within  a  decade  or  two,  is  in  a  measure  due  to  the  impe- 
tus given  to  it  by  his  judicious  example. 

Mr.  Hall  has  risen  to  wealth  and  eminence,  and  the  secret  of  his  art 
lies  mainly  in  his  careful  selection  and  distribution  of  material.  With 
a  precision  little  less  than  that  of  the  practical  compositor  in  disposing 
of  his  types,  he  distributes  and  classifies  his  material — devoting  this 
parcel  to  the  finer  grades,  that  to  the  medium,  and  another  to  the  com- 
mon ;  and  so,  is  enabled  to  appropriate  every  portion  of  his  stock  to 
advantage.  The  progress  of  this  house,  like  that  of  every  other  com- 
mencing under  like  circumstances,  was  of  gradual  growth.  The  old 
story,  of  success  delayed  and  hope  deferred,  is  written  here  as  well 
as  elsewhere ;  but  the  triumph  finally  came.  In  no  other  similar 
establishment,  perhaps,  are  the  beneficial  efifects  of  systematized  labor 
seen  to  better  advantage  than  here.  Each  operative  seems  to  be  keenly 
alive  to  the  obligations  resting  upon  him,  and  yet  so  discreetly  are  the 
rules  enforced,  that  no  one  appears  to  be  conscious  of  any  restraint 
other  than  such  as  is  imposed  by  his  own  sense  of  responsibility.  In 
its  busiest  seasons  this  house  employs  nearly  on#  hundred  operatives, 
and  its  average  labor  force  is  fifty  men.  The  average  production  is 
two  million  Cigars  per  annum,  embracing  almost  every  variety,  from 
the  choicest  to  the  most  ordinary  brands,  although  the  greater  portion 
of  the  trade  is  in  the  former  qualities. 

The  patronage  of  the  house  is  peculiar,  consisting  chiefly  of  regular 
dealers,  whose  intercourse,  in  many  instances,  dates  from  its  inception ; 
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and  though  varied,  and  extending  to  every  section  of  the  country,  the 
transactions  are  seldom  of  a  speculative  character.  It  therefore  differs 
from  that  of  several  other  leading  houses,  whose  traffic  is  confined  to 
supplying  orders  from  agents  and  factors,  and  which,  accordingly,  is 
more  or  less  ephemeral  and  uncertain.  As  a  consequence  of  this  pe- 
culiarity, as  well  as  owing  to  the  acknowledged  reputation  of  the 
establishment,  its  products  are  said  to  command  better  prices  than 
similar  ones  emanating  elsewhere. 

Mr.  Hall  is  President  of  the  Cigar  Manufacturers'  Association  of 
the  City  of  New  York,  and  Vice  President  of  the  Tobacconists'  Na- 
tional  Association,  and  during  the  last  four  or  five  years  has  devoted 
considerable  time  and  attention  to  the  interests  and  welfare  of  those 
organizations. 
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A  LIST  OF  PRINCIPAL  MANUFACTURERS  OF  COTTON  GOODS  IN 

THE  UNITED  STATES, 


Kaine. 


Kennebec  Co.  (sheetings  and 
flannels),  Daniel  Williams, 
agent,  Augasta. 

Laconia  Manufac.  Co.  (drills, 
sheetings,  and  shirtings),  An- 
drew Haines,  agent,  Biddeford. 

Pepperell  Manufac.  Co.  (ditto), 
W.  P.  Haines,  agent,  " 

Cabot  Co.  (ditto),  Benjamin 
Greene,  agent,  Brunswick. 

Dana  &  Co.  (warp).  Gray. 

Hallowell  Co.  (shirting),  B. 
Mowry,  agent,  Hallowell. 

Bates  Manufact'ng  Co.  (sheet- 
ings and  pant  stulTs),  Bem'n 
E.  Bates,  treasurer,  Lewiston. 

Continental-  Mill  (brown  sheet- 
ings and  shirtings),  R.  A. 
Budlong,  agent, 

Hill  Manafacturing  Co.  (sheet- 
ings and  shirtings), 

Androscoggin  Mills  (sheetings, 
ducks,  and  bags), 

Franklin  Co.  (sheetings  and  si- 
lesias), 
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Lewiston  Mills  (colored),     Lewiston. 
Lincoln  Mills  (silesias),  " 

King.  Joseph  K.  (boot  and  shoe 

webbing),  Monmouth. 

Stanton,  Thomas  L.  (ditto), 
York  Manufac.  Co.  (plaids  and 

twills),  Samuel    Batchelder, 

treasurer, 
Springvale  Manufacturing  Co. 

Oliver  D.  Boyd,  supermten- 

dent,  Sanford. 

Portsmouth    Co.    (sheetings), 

Sam'l  Hale,  treasurer,    S.  Berwick, 
lychardson,  Joshua  (batting), 

Saccarappa. 
Westbrook  Manufac.  Co.,  R.  E. 

Wood,  treasurer,  Westbrook. 

Winthrop  Manufacturing  Co., 

Winthrop. 
Royal    River  Manufact'ng  Co. 

(batting,  yam,  and  twine),  B[. 

J .  Libby,  treasurer,        Yarmouth 
Libby,    H.  J.   &  Co.    (yfirns, 

twine,  and  batting),  Portland. 


New  Hampshire. 


Skinner,  Barton,  Chesterfield. 

Briggs,  Arnold  &  Co.  (yard-wide 

cloths  for  bleaching),      Claremont. 
Monadnoc  Mills  Comp'y  (jeans 

and  sheetings),  " 

Brown,  H.  H.  &  J.  S.  (print 

cloths  64X64],  Concord. 

Oocheco  Manuiac.  Co.  (print- 
ing cloths  and  prints),  ^  Dover. 
Exetor  Manufacturing  Co.  (No. 

24  sheetings),  Exeter. 

Dodge,   George  W.  (batting), 

Hampton  Falls. 
Pepper,  J.  &  W.  (hose),  Holderness. 
Hooksett  Mill  (print  cloths), 

Hooksett. 
Holt  &  Jones  (batting),  Hudson. 

Bascom,  Alonzo  &  Co.  (denims 

and  sheeting),  Jaffrey. 

Belknap  Mills,  Bailey  &  Glca- 

8on  (cotton  'cassimeres),     Laconia. 


it 


Gilford  Mechanics'  and  Manu- 
facturing Co.  (cottonades),  Laconia. 

Winnipisseogee  Lake  Manufac. 
Co.,  Lake  Village,  near  " 

Amoskeag  Duck  and  Bag  Co., 

Manchester. 

Amoskeag  Manufac.  Co.,  E.  A. 
Straw,  agent, 

Manchester  Print  Works,  Wa- 
terman Smith,  agent,  " 

Stark  Mills,  Phineas  Adams, 
agent, 

Columbian  Manufacturing  Co. 
(denims),  G.  P.  Richardson, 
agent,  Mason. 

Soiihegan  Manufacturing  Co. 
(denims),  David  Gillis,  agent, 

MUford. 

Thompson,  Robert  (batting),       " 

Harbor  Manufac turmg  Comn. 
(sheeting),  Nashua. 
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Mansfield  Thread  Co.,  Attleboro*. 
Lynch.  J.  Q.  (battingj,  E.  Foxboro'. 
Gary,  Wm.  H.  (cloth),  Medway. 

Medway  Cotton  Manafacturing 

Company  (yarn), 
Eaton,  Edward  (batting), 
Pierce  &  Farrington  (warps), 
Wilson,  E.  C.  &  Co.  (sea  island 

thread), 
Boyd  &  Walker    (thread  and 

wadding),  Rockville. 

Methuen  Manufactur*g  Co.,  Methuen. 
Namasket  Mill  Co.,  Middleboro'. 

Hopedale  Machine  Co.,  Milford. 

Cordis  Manufac.  Co.  (prints), 

Millbury. 
Brierly,  Jas.  (print  cloths), 
Emerson,  Jason  (sheetings), 
Greene,  Waters  &  Co., 
Rhodes  &  Tenney  (warps). 
Singleton  Mills  (sheetings), 
Smith,  S., 

Waters,  A.  H.  &  Co.  (prints), 
Wheeler,  J.  D.  (sheetings), 
^Hampden  Manufacturing   Co. 

(satinets),  Monson. 

Wamsutta  Mills  (sheetings  and 

shirtings),  New  Bedford. 

Globe  Steam  Mills  (jeans,  print- 
ing cloth,  cotton  flannels), 

Newburyport. 
Bartlett  Steam   Mills  (No.  40 

sheetings,  etc.),  John  Balch, 

agent, 
James  Steam  Mills  (sheetings 

and  shirtings),  Wm.  C.  Balch, 

agent. 
Ocean    Steam     Mills      (print 

cloths), 
Newton  Mills  (printing  cloths), 

Newton. 
Greenville   Manufacturing  Co. 

(drills  and  shirtings),  Northampton. 
Chapin,  Caleb  T.  (sheetings), 

Northboro'. 
Whitin  &  Sons  (sheetings), 

>forthbridge. 
Newcomb,  Nath'l  (batting),  Norton. 
Wheaton     Manufacturing   Co. 

(cloth  and  wadding),  " 

Huguenot     Mills     (sneetings), 

Ohambcrlin,  McGaw  &  Co.,  Oxford. 
Phoenix  Mills  (sheetings), 
Protection  Mills  (sheetings). 
Smith,  E.  W.  (sheetings), 
Thorndike  Comp'y  (ticks,  shirt- 
ings, etc.),  Palmer. 
Boston  Duck  Comp'y  (cotton 

duck),  " 
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Wright,  J.  8.  &  E.  &  Co., 
(checks),  Three  Rivers,        Palmer. 

Palmer  Co.  '(drillings),  ** 

Barrows  &  Ingraham  (shirt- 
ings), Pawtacket 

Bunnell  Manufacturing  Co. 
(calicoes,  etc.),         • 

French  &  Read  f print  cloths), 

Gerauld,  H.  s  Son  (print 
cloths), 

Pratt,  Francis  &  Co.  (threads, 
yams,  and  braids). 

Peck,  E.  &  J.  S.  (cotton  warps), 

Pittsfieia. 

Plunkett,  Clapp  &  Co.  (sheet- 
ings), « 

Old  Colony  Batt.  Comp'y,  Plymouth. 

Samoset  Mills  (thread),  " 

Jenkins  Tripp  &  Co.  (yarn),         " 

Old  Colony  Duck  Co.,       Chiltonville. 

Russell  Mills  (duck),  *♦ 

Brown,  Eleazer  A.  &  Co.  (twine), 

Rehoboth. 

Orleans  Manufac.  Co.  (print 
cloths),  " 

Rockport  Steam  Cotton-mills, 

Rockport. 

Naumkeag  Steam  Cotton  Co.,  Salem. 

Newmarket  Manufacturing  Co. 
(shirtings,  sheetings,  jeans), 
J.  Webster,  treasurer,       Salisbury. 

Powow  River  Mills  (yarn,  etc.),    " 

Cove  Mills,  Bowen  &  Batty,  Seekonk. 

Mann,  G.  R.  &  Wm.  R.  (duck), 

Sharon. 

Longley  &  Worcester  (sheet- 
ings), Shirley. 

Lake  Cotton-milla  (sheetings), 

Longley,  1.  (sheetings), 

Phoenix  Co.  (sheetings), 

Cordaville  Manufac.  Co.,    Southboro'. 

Dresser  Manufac.  Co.,       Southbridge. 

Leonard  &  Dresser  (sheetings),    " 

Central  Mills  Co.  (sheetings), 

Columbian  Manutacturing  Co. 
(flannels), 

Hamilton  Co.  (warps,)  Globe 
Village, 

Glasgow  Co.  (ginghams).  South 
Hadley  Falls,  South  Hadley 

Indian  Orchard  Mills  (sheet- 
ings, etc.),  G.  W.  Holt,  agent, 

Springfield. 

Brown,    Nathan     G.     (carpet 

warps),  Stockbridge. 

Sturbridge  Cotton-mills  (print 

cloths),  Sturbridge. 

Munsell,  Thomas  E.  (batts, 
wicks),  Sunderland. 
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Fay,  Warren  G.  (denims),      Spencer. 

Manchaug  Mannfactoring  Co. 
(sheetings),  Sutton. 

Sntton  Mannfac.  Comp.  (print 
cloths),  " 

Albro  &  Anthony  (covset  jeans), 

Taunton. 

Dean  Cotton  &  Machine  Co., 

Dean,  Williams  &  Bouse, 

Shnpard,  Silas  (flannels), 

Whittenton  Manufac.  Co., 

Westville  Manufacturing  Co., 

Eagle  Cotton  Company, 

Hodges,  Alexander, 

Whitin,  P.  &  Son  (fine  sheet- 
ings), Uxbridge. 

Clapp,  Simeon  (yam  and  wick- 
ing),  Walpole. 

Guild.  Geo.  f thread  and  yam), 

Manning,  Glover  &  Co.  (bat- 
ting), 

Stetson,  Joshua,  Jr.  (yarn), 

Putnam,  George  (yam), 

Anderson,  J.  P.  (yarn), 

Boston  Manufacturing  Co..  Waltham. 

Otis  Company  (denims).  Ware. 

Knowles,  Lucien  J.  (warp),    Warren. 

Warren  Cotton-mills  (denims),    " 

Slater's  Mills  (print  goods),  Webster. 

Union  Mills  (print  goods),  " 
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Beaman  Manufac.  Go.  (jeans 
and  counterpanes).  West  Boylston. 

Harris,  L.  M.  &  Co.  (cotton 
flannels),  ** 

Holbrook  &  Harris  (sheetings),     *' 

West  Boylston  Manufacturing 
Co.  (sheeting),  " 

Schouler,  John  &  Brothers, 

W.  Cambridge. 

Whitman,  W.  &  Co.  (warps), 

Westfield. 

Westport  Manufacturing  Co. 
(carpet  warp,  wrapping  twine, 
andoatting),  Westport. 

Agawam  Canal  Co.  (sheetings 
and  jeans),  WilUam  Melcher, 
agent,  W.  Springfield. 

Hayden  Manufacturing  Comp. 
(thread,  etc.),  Williamsburg. 

Southworth  &  Walley,  Williamstown. 

Elmer  &  Bro.,     .^3outh  Williamstown. 

White,  Nelson  D.,  Winchendon. 

White,    Brothers    (sheetings),    " 

Wilson  Mills  (sheetings),  " 

Mills  &  Co.  (batts  and  wadding), 

Winchester. 

Curtis,  Albert  (drillings  and 
sheetings),  Worcester. 

Adriatic  Mills, 

Sayles,  Caleb  W.  (batting),  Wrentham. 


Bhode  Island. 


Ashton  Mills,  Ashton. 

Blackstone  Manufac.  Co.  (sheet- 
ings and  print  cloths),   Blackstone. 
Bristol  Steam  MiU,  Bristol. 

Bcynolds    Manufacturing   Co. 

(sheetings),  " 

Pokanoket  Mills,  Jacob  Babbitt,  " 
Boss,  J.  L.  (cotton  warps),  Burrillville. 
Whipple,  Daniel  S.  (warps),         ** 
Money,  J.  W.  (plaids),    Cnarlestown. 
Chepachet  Mill,  H.  B.  Lyman, 

Chepachet. 
Whipple,  G.  B.  St  Co.  (cotton 

warps),  *' 

Arkwright  Manufac.  Co.,    Coventry. 
Chace  Mill  Co.  f print  cloths),       ^* 
Kilton,  John  J.  (bleached  goods),  " 
Washington  Co.  (sheetings),        " 
Coventry  Co.  (print  cloths  and 

sheetings),  T.  D.  Bowen,  ag't,    " 
Harris  Manufacturing  Co.,  " 

Whitman  Mill  (yam),  " 

Valley  Falls  Co.  (print  cloths 
and  sheetings),  H.  &  S.  B. 
Chace,  Cumberland. 

Earl,  T.  A  Co.,  " 

119 


Fessenden,  Benjamin  (printing 

cloths),  Cumberland. 

Bawson,  Wm.  M.,  " 

Quinebaug  Comp'y,     Donaldsonville. 
Green,  W.  B.  &  Co.,  Exeter. 

Hall,  D.  J.  (cotton  goods),  ** 

Harris,  James  T.,  " 

Greene,  C.  C.  (warps),  " 

Hope  Manufac.  Co.,  S.  G.  Al- 
len, FiskviUe. 
Jackson  Factory,  Chas.  Jack- 
son, 
Arkwright  Manufacturing  Cow 

(sheetings), 
Wmsor,  Stephen  &  Bro's, 

W.  Gloucester. 
Union  &  Wadawannuck  Mills, 
and  Kent  Printing  Company, 

E.  Greenwich* 
Bay  Mills  (sheetings),  " 

Hopkins,  D.  (warp  and  twine), 

W.  Greenwich. 
Tripp,  Chas.  (fluid-wicking), 
Hoxsie,  B.  B.  (lamp-wicking), 
Hope  Company,  Hope  Village. 


u 


u 


538 


IN  THE  UNITED  8TATE& 


Ghace's  Thread  Mills, 

Mt.  Hope  Village. 
Chase,  Augustus   (wicks    and 

batts), 
Cornell,  Wm.  (spool  cotton). 
Fall  River  Thread  Company, 
Canonchet  Manufacturing  Co., 

Hopkinton. 
Kenyon,  Benj.  B.  (yam,  etc.),      " 
Franklin  Manufac.  Co.,         Johnston. 
Larchar,  William,  " 

Narragansett  Mills  (warps), 

K^.  Kingston. 
Manville  Mills,  Manville. 

Newport  Manufac.  Co.  (yams, 

batts,  wicks,  and  warp),     Newport. 
Perry  Mill  Company,  " 

Touro  Manufacturing  Co.,  " 

Atlantic  Delaine  Co.  (print 
cloths),  George  W.  Chapin, 
treasurer,  Olneyville. 

Randall  Mill,  Wm.  A.  Pierce, 
Simmons ville  Mills,  W.  8.  Sim- 
mons, 
Succerhead  Mills,  L.  F.  Good- 
win, 
Turner's  Wadding   Works,  S. 

Turner, 
Chappel  Mill  (carpet  warps), 
Dunnell  Manufac.  Co.,        Pawtucket. 
Dennis,  James  (print  cloths), 
Dexter,  N.  G.  B.  (spool  cotton), 
GofT,  Cranston  &  BciOwnell, 
Green  &  Daniels  (spool  cotton), 
Joslin,  W.  H.  (wicKing), 
Littlefield  Brothers  (thread), 
Pawtucket  Manufact'ng  Co., 
Smith,  Joseph,  Jr.  (batting), 
Stafford  &  Brothers, 
Benedict   Stephens    (shirtings 

and  yarns). 
Gage,  R.  B.  &  Co.  (yarns), 
Payne  &  Taylor  (yarns), 
Omega  Mills  (sheetings], 

E.  Providence. 
Allendale  Manufacturing  Co., 

N.  Providence. 
Centerdale  Manufacturing  Co., 
Dyer  ville  Manufac.  Co.,  Amos 

N.  Beckwith,  treasurer, 
Lyman  Mill,  H.  B.  Lyman, 
Manton  Manufacturing  Co., 
Oriental  Mills  (print  cloths), 
Allen,  C.  &  Co.,  Providence. 

Allen,  Philip  &  Sons, 
Arkwrignt  Manufac.  Co.  (shirt- 
ings), 
Barrows,  Cornelius  (sheetings). 
Burgess,  F.  S. 
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Cutler,  Edward  A.,  Proyidenoe. 

Fletcher    &    Brothers   (lamp- 
wicks,  boot-laces,  braids,  etc.), 
Greene  Manufac.  Co.  (shirtings 

and  sheetings), 
Graystone  Mills  (shirtings), 
Harrison   Steam    Mills  (print 

cloths),  F.  Burgess,  treas'r, 
Heaton  &  Cowing  (shoe  braids 

and  lacings), 
Hutchins,  S.  &  Co., 
Pacific  Millsjprint  cloths), 
Parker  &  Webster  (7-eighths~ 

and  yard  wide  shirtings). 
Phoenix  Mills   (sheetings   and 

print  goods),  0.  Lippitt,  ag't,    " 
Randall,  Stephen, 
Rhodes,  James  T., 
Robinson,  W.  A.  &  Co., 
Rogers,  Joseph, 
Simmons,  Samuel  R., 
Slater,  Samuel  &  Sons  (print 

cloths), 
Smith,  A.  D.  &  J.  Y.  A  Co., 
Sprague,  A.  &  W.  (print  cloths), 
Williams,  A.  A.  i  Co.  (yams, 

wicks,  warps,  etc.), 
Woonascmatucket  Print  Works, 

G.  M.  Richmond  &  Sons,  •* 

Arcadian   Manufacturing    Co., 

Richmond. 
Harris,  Jas.  T.  &  Co.,  Carolina 

Mills  fpant  goods), 
Clark,  Charles  &  Co., 
Kenyon,  E.  (linseys), 
Kenyon,  J.  Ii.  &  A.  W., 
Weeden,  G.  (linseys), 
Centreville  Mannmc.  Co.,     Rockville. 
Rockville  Manufacturing  Co.,       " 
Moscow  Manufacturing  Co.,  ** 

Clay  ville  Mills,  D.  Remingfton 

&  Son,  Scituate. 

Fiskville  Factory,  C.  Jackson, 
Rockland  Manufacturing  Co., 
Ross,  Henry  D.  (print  cloths), 
Harris  &  Bro.  (print  cloths), 

N.  Scituate. 

Harris,  Thomas  (drillings), 

Randall,  N.  «k  S.  (print  cloths), 

Scituate  Manufac.  Co.  (print 
cloths),  Wm.  M.  Bailey,  trea- 
surer, 

Ashland  Manufacturing  Co., 

S.  Scituate. 

Slater,  J.  &  W.,  Slaterville. 

Albion  Company,  Smithfield. 

Benedict,  Stephen  (printing 
cloths),  Central  Falls,  '* 
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Benedict  k  Wood  (printm^ 
cloths),  Centnl  FalU.      Smithfidd. 

Cntnite  Mfli  W.  Yaogfajn,  a^  ^ 

Manchester  Print  Works, 

Stafford,  R.  J..  " 

Thorber.  L.  ib  A.  (print  cloths). 
Central  Falls,  *• 

Walker,  Francis  (cotton  warps). 
Central  Falls, 

Wood  k  Adams  (printing 
cloths  and  sewing  thread). 
Central  Falls, 

AUeni  Crawford  k  Co^  Geor- 
giaville, 

Smithfield  Mannfactnring  Co. 
(print  goods), 

Lonsdale  Company,  Lonsdale, 

Dexter  k  Brotner  (yam). 

Valley  Falls. 

Abbott  Ron  Company,  C.  Al- 
len k  Co.,  " 

Warren  Mann&c  Co.  (sheet- 
ings). J.  O.  Waterman,       Warren. 

Arctic  Mills,  A.  A  W.  Spragne, 

Warwick- 

Bowen  Cotton  Mannfac.  Co.. 

Crompton  Co.  (prints),  Wm.  T. 
Dorrance,  treasorer. 

Centreville  Cotton-mill  (shirt- 
ings), B.  Lapham, 

Lippitt  Mannfac  Co.  (shirtings 
and  sheetings),  Christopher 
Lippitt, 

Pontiac  Mill  (shirtings,  etc). 
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I  Qnidnick  Co.  (print  gTM>ds),  Warwick. 

:  Xadck  Mills  (print  cloths). 
White  Bock  MaanfiMtorii^  Co., 

Westerly. 
Wheeden,  J.  E.,  agent  (cotton- 

ades),  *' 

Hamilton  Mills  (yams),        WickfonL 
Aldrich,  Arnold,  Woonsockeu 

Wray,  J.  P.  k  J.  G., 
Pond's  Warp  Mannfac  Co., 
Bathbom,  O.  J.  (sheetings), 
Woonsocket  Tape  and  Bindiing 

Co.,  W.  K  Coe,  agent. 
Ballon,  Geo.  C.  k  §ons  (print 

cloths), 
Bartlett,  John  (sheetings). 
Branch  Warp  MannfiM.  Co., 
Clinton  Mann&ctnring  Co., 

!  Globe  MUls, 
Groton  Mannfactnring  Co^ 
Harris.  Edw.  (also  woollens), 
Hamilton  Manafactnring  Co., 
Harrison  Mill  (sheetings), 
Jenckes,  Job    k    Sons,  (print 

cloths). 
Social  Manufacturing  Co., 
Woonsocket  Co.  (print  works), 
Aldrich.  D.  L.  (ysrn,  etc.),   Wyoming. 
Hope  Valley  Mills  (yams,  etc.), 
Locustville  Mill  (print  cloths), 

Daniel  G.  Sherman,  agent, 
Sheldon.  John  T.  (yam), 
Tifft  Mill  (yams,  etc.), 
Wyoming  Mill  (print  cloths). 
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Avon  Manu£sc  Co.  (yams),  Avon. 
Kent  Manufac  Co.  (yams),  Bozrah. 
Fitch,  Asa  (sheetings),  Fitchville. 
Keeler,  Fred'k  (batUng),  Brookfield. 
Sawyer,  Tinker  k  Co.  (bags  and 

duck),  Colebrook. 

Willhnantic  Company,  Colimibia. 
Hop  Biver  MannCscturing  Co. 

(satinet  warp),  ^ 

Mason,  Isaac,  Coventry. 

East  Haddam  Dock  Company, 

East  Haddam. 
Thompson,  Lucius,  Ellington. 

Law,  J.  k  A.  (cotton  batting),  Enfield. 
Goddard  k  Co.  (sheetings,  etc.). 

Fisnerville. 
Spra^e,    A.    k    W.,    Lord's 

Bridge,  Franklin. 

Plunkett,  Wyllys  k  Co., 

8.  Glastenburv. 
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Post,  J.  H.  k  Co.,       S.  Glastenbury. 
Ashland    Company,     Adams, 

agent,  Griswold. 

Nichols,  S.  F.  k  Bro.   (cotton 

twine). 
Slater,  J.  k  W.   (denims  and 

stripesj, 
Pope  k  Carroll  (sheetings), 
Weatherhead,  G.  (sheetings), 
Kimbell  k  Tiffany, 
Hubbard,  Henry  G.,  Haddam. 

Tliurbur,  A.  W., 

'  Dunham,  A.  &  Co.,  Hartford. 

Greenwoods  Company  (cotton 

duck). 
Slate,  Dwight  k  Co.  (wadding). 
Union  Manufac.  Co.  (plaids). 
Barber,  Gardner  &  Co.  (batts). 

Hebron. 
Gray,  William  (ba*"inc). 
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Hebron  Manufac.  Co.  (batting 
and  wicks),  Hebron. 

Attawangan  Mannfactur'g  Co. 
(sheetings),  Killingly. 

Hall,  Morrison,  " 

Jencks,  Leavins  (printit), 

Centre  Killingly. 

Elliottville     Manufacturing    Co. 
(print  cloths),  £.  Killingly. 

Himes,  John  L.,  * 

Miller,  Mayhue  (sheetings), 

Bobinson,  W.  A.  &  Co.  (prints), 

Wescott  &  Pray, 

Young,  E.  S., 

Capron,  0.  M.,  W.  Elillingly. 

Danielsonville  ManufJEU^t'ng  Co. 
(sheetings),  DanielsonviUe,        ** 

Quinebaug  Co.,  Danielsonville,     '* 

Whitmore,  N.,  « 

Ballou,  L.  &  Co.,  N.  Killingly. 

Daniels  &  Sayles,  *' 

Williamsville  Manufac.  Co.,  " 

Corey,  Joseph,  Lebanon. 

Bliss,  Willard  (warpsj,  Lisbon. 

Sprague,  A.  &  W.  (print  cloths),    " 

Union  Manuf.  Co.  (ginghams, 
plaids,  and  stripes),        Manchester. 

Globe  Mills  Co.  (warps),  Joseph 
Parker,  agent,  S.  Manchester. 

Spencer,  Son  &  Co.  (warps),         " 

Mutual  Co.  (warps  and  batting), 

N.  Manchester. 

Union  Manufac.  Co.,  Marlboro'. 

Wilcox  &  Hall  (musquito  bars), 

Middletown. 

Uncasville  Manufac.  Co.,      Montville. 

Atlantic  Duck  Company,        Moodus. 

Cowdrey,  Rogers  &  Co.  (duck), 

Moodus  Manufac.  Co.  (print 
cloths). 

Smith  and  Polhemus  (duck), 

Williams  Duck  Company, 

Silliman,  J.  B.  (duck), 

Greenwood  Manufacturing  Co., 

New  Hartford. 

Smith  &  Brown  (ducking),  ** 

Smith,  D.  B.,  Pine  Meadow,  " 

Kenyon  &  Barber,  Hopkinton, 

N.  Stonington. 

Falls  Co.  (denims,  ticks,  and 
stripes),  Gardner  Green,  trea- 
surer, Norwich. 

Hutchins,  F.  W.  (sheetings), 

Shetucket  Company, 

Day  &  Jenks, 

Perkins,  Timothy  (batts  and 
yarn),  Orange. 

Almy,  Samson,  Plainfield. 

Wauregan  Company,  " 
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Central  Company  (prints),  Plainfield 
Webster,  Felton  H.  (sheetings), 
Ames,  John  B.  (print  cloths), 
Loomis  F.  B.  (sneetin^s), 
Thomas,  Seth  (sheetmgs), 

Pl3rmoatlL 
Morse,  M.  S.  &  Co.  (sheetings], 

PomfrcL 
Nightingale,  George  C.  A  Co.,      " 
Rhodes ville  Company,  " 

Wilkinson,  Edmund  (sheeting),  '< 
Orleans    Manufac.    Co.   (prmt 

cloths),  Rehoboth. 

Stone  Mill  Company,  Rockrille. 
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Glyn  Company  (warps),  M.  B. 
Harvey,  agent,  St 

Valley  Manufac.  Co.  (warns), 

Granite  Mill  Co.  (bleachea  cot- 
tons), Geo.  M.  Ives,  a^ent, 

Fairman,  John  L.  (battmg), 

W.  Stafford. 

Kimball  &  Aldrich,  Sterling. 

Sterling  Mills,  Arnold,  Fenner 
&  Co.,  « 

Sterling  Stone  Factory,  Oneca 
Contpany, 

Masonville  Company,         Thompson. 

Ross,  John  E.  (twinej,  " 

Walker  &  Sharpe  (auck,  shoe 
linings,  etc.),  W.  Thompson. 

Luther  Esek  (yarns,  etc.),       ToUand. 

Centreville  Company  (seamless 
bags),  Vernon. 

Valley  Falls  Company,  " 

Phcenix  Mills  Co.,        Vernon  Depot. 

Jenks,  Hiram  (wicking),    Voluntown. 

Ross,  John  L.  (jeans), 

Potter  &  Dixon  (negro  cloths), 

Gr  is  wold,  Martin  (braid), 

Watertown. 

Talcott  &  Brace  (batts). 

West  Hartford. 

Lee,  Thomas  B.  (carpet  warps), 

Westport. 

Wood,  William  (wadding),  " 

Natchaug  Manufac.  Co.,     Windham. 

Cotton  Sail  Twine  Co.,  W.  C. 
Jillson,  agent,  Willimantic 

Dunham  Manufacturing  Co., 

Smithville  Manufac.    Co.,   W. 
Hay  den,  agent, 

Willimantic   Duck  Co.   (shirt- 
ings), 

Willimantic  Linen  Co.,  W.  P. 
Abernethy,  agent, 

Windham  Cotton  Manufac.  Co., 
J.  Tracy,  agent. 

Eagle  Warp  Company, 

Merrick  Bros,  (spool  cotton). 
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Tunxis  Mills  (cloths),  Windsor. 

Connectic't  Biver  Mills  (thread),   " 
Harris  Brothers  (twine),    Woodstock. 
May,  Ezra  0.  (spool  thread),        " 


Randall,  James  (twine),     Woodstock. 
Smith  &  Stetson,  ** 

Warner,  Daniel  (twine),  " 

Warner,  Thomas  &  Son  (twine),    *' 


New  Tork. 


Buckley,  Edw.,  South  Amenia, 

Amenia. 

Nye  &  Bailey,  Auburn. 

Union  Mills,  J.  A.  Hovey,     Ballston. 

Ames,  Barritt,  Craigsyille, 

Blooming  Grove. 

Carlton  &  Andrews,  Brownsville. 

Kent,  H.  M.,  Eaton. 

Harmony  Mills  (printing  cloths), 

Cohoes. 

Ogden  Mills  (sheetings), 

M  aterford  Oompany, 

Chamberlain  &  Benton,  Cortlandville. 

Smith,  Eli, 

Demmick,  Jeremli  W.,  Bifton 
Glen,  Esopus. 

Morse,  Beed  &  Co.,  Gilooa. 

Potter  &  Holroyd,  Oswego 
Falls,  Granby. 

Clinton,  Wm.  (calico),         Hartwick. 

Steer,  Bufus  (sheetings),  " 

Merritt,  M.,  Hoosick  Falls,    Hoosick. 

Carpenter  &  Hanna,  Valatie,  - — 

Kinderhook. 

Chrysler,  Jas.  P.  &  Co.  (print- 
ing cloths),  '' 

Wild,  N*s  Sons  (printing  cloths),  ** 

Clark,  A.  B.  &  Co.,  Clark's  Mills, 

Kirkland. 

Fields,  Wm.  C.  (sheetings),  Laurens. 

Little  Falls  Cotton-mill,  Gar- 
ner  &  Co.,  Little  Falls. 

Buckley,  J.,  Marlborough. 

Clinton,  Wm.  M.  (prints)*       Milford. 

B.  W.  &  C.  Factory  Company 
(printing  goods),  Morris. 

Boss,  Darnel  (printing  goods). 

New  Berlin. 

Newbnrgh  Manufacturing  Co. 
(printing  cloths),  Newburgh. 

Chadwick,  G.  W.  (brown  sheet- 
ing). New  Hartford. 

Hurlburt, 
i^^gs), 

Sherman,  J.  A.  (brown  sheet- 
ings), 

Wolcott,  W.  T.  (print  goods), 

Kenyon,  Y.  S.  (sheetings),  Mid- 
dieville,  Newport. 

Leonard,  Jas.  3.  &  Co.,  New  Windsor. 

Leonard,  Wm.  B.  &  Co.  (cotton 
yam),  " 


Chas.  (brown  sheet- 
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Home  Manufacturing  Co.,      Oswego. 

Steere,  B.  (brown  sheetings),  Otsego. 

Brownell  &  Co.  (sheetings  and 
shirtings),  Paris. 

Holbrook,  £.  H.  (print  cloths), 

Pittsfield. 

Gamer  &  Co.,  Pleasant  Valley. 

Franklin    Dale    Comp.   (print 
cloths),  Poughkeepsie. 

Dutchess  Printing  Co.,  Wap- 
pinger's  Falls,  " 

Morse,  B.  G.  (muslin).  Bed 
Falls,  Prattsville. 

Sloatsburg  Manufacturing  Co., 
Sloatsburg,  Bamapo. 

Van  Biper  &  Co.  (musquito 
netting),  Spring  Valley,  " 

Akins,  Jas.  (curawers  and  shirts). 

Sand  Lake. 

Arnold  &  Co.  (cotton), 

Schermerhom,  C.  (drawers  and 
shirts), 

Victory  Mills,  Saratoga 

Briggs,  Amos  (sheetings), 

Schaghticoke. 

Schnectady  Manufacturing  Co., 

Schnectady. 

Suffolk  Steam  Mills,  A.  J.  Blch- 
ardson  (cotton  cloths). 

Sag  Harbour. 

Hector,  Boss  &  Co.  (sheetings, 
etc.),  Sherburne. 

Clark,  E.  (sheetings),  Van 
Hornville,  Stark. 

Wild,  Jos.  (print  cloths),     Stockport 

Van  Allen,  A.  A.  &  Co.  (print 
cloths),  Stuyvesant  Falls. 

Mount  Ida  Cotton-mill,  Mount 
Ida,  Troy. 

Troy  Company,  Mount  Ida,  " 

Utica  Steam  Cotton-mills  (sheet- 
ings and  shirtings),  E.  Cham- 
berlain, agent,  Utica. 

Utica  Cotton-mills,  J.  A.  Sher- 
man, agent,  Utica. 

Clark,  A.  B.  &  Co.  (sheetings), 
Clark's  Mills,  Whitestown. 

Halleck  Mills  Co.,  Walesville, 

New  York  Mills,  Walcott  and 
Campbell,  New  York  Mills, 

Oneida  Manufacturing  Co.  (fine 
sheetings), 
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New  Jersey. 


Belvidere  Mannfftc.  Go.  (yams), 

R.  Byington,  pres't,  A.   N. 

Easton,  treasurer,  Belvidere. 

Wormald,  Edwin  &  Co.,         Beverly. 
Bichards,  George  W.  &  Son, 

Crosswicks. 
Washington  Manufac.  Co.,  Da> 

vid  S.  Brown,  president,  Gloucester. 
Teal  &  Ibbettson,  Grovesville. 

Sharp,  Green  &  Thomas, 

Mays  Landing. 
New  Jersey  Mills   (shirtings), 

Wood  &  Garret,  Millville. 

Clark  Thread  Co.,  Newark. 

Neilson.  James,  New  Brunswick. 

Brook,  James,  Trenton. 

Crozer,  Edward  H., 
Whitehead  Brothers, 
Wilson,  Samuel  K., 
Chamberlain,  Wm.  H.,         Paterson. 
Malcohn,  Wm.  S., 
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Passaic  Mill  (duck),    E.  Boadi- 

not  Colt,  PatersoiL 

Wylie,  Geo.  (cotton  flannels),  " 
Boudinot  Mill  (yam),  ** 

Danforth,  Cooke  &  Co.  (yam),  ** 
Dickey  &  Heathcote  (yam),  ** 
Essex  Mill,  E.  Boudinot  Colt 

(yam),  " 

Harmony    Mill,   Wm.  Adams 

and  Co.  (yarn),  " 

Hope  Mill,  tJno.  Oakman  (yam),  " 
Industry  Mill,  Henry  M.  Low 

Sram),  " 

erson  Mill,  Jacob  S.  Rogers 
(yam),  " 

Osburn,  Buckley  &  Co.  (yam),    " 
Prall,  Abraham  &  Co.  (yam), 
Snyder,  Rea  &  Co.  (yam). 
Union  Works,  Thos.  D.  Hoxley 

(yarn), 
Shepherd,  P.  &  J.  F.  (yam),  Ringoes. 
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Cotton-mills  in  Pennsylyania. 


Alleghany. 
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Holmes,  Bell  &  Co., 

Hyde,  Edmund, 

King  &  Pennock, 

Park,  Painter  &  Co., 

Blakcly,  Abraham, 

Crozer,  John  P.  &  Sons, 

Green,  J.  J., 

Lewis,  J.  William, 

Patterson,  R.  &  Co., 

Riddle,  Samuel, 

Wood,  Samuel,  Chester  Valley. 

Lees,  J.  &  S.,  Conshohocken. 

Bullock,  George,  " 

Fisher,  Nicholas  J.,       Colebrookdale. 

Wormald  &  Son,  Conneautville. 

Hendrickson,  Oliver, 

Cumberland  Valley. 
Calla^han  Bros.,  Darby. 

Henrys,  H.  S.,  " 

Lord,  Simeon,  " 

Verlanden,  John,  " 

Whiteley,  Brothers  &  Co., 

Upper  Darby. 
Wolfenden,  Shore  &  Co., 
Roberts,  James  C,        Downingtown. 
Bowman,  Jonathan,  Drakestown. 

McKeen  &  Quin,  Easton. 

Baird,  William,  Frankford. 

Clcndenning,  John,  " 

Garsed,  Richard  &  Bro.,  " 

Miller,  James  &  Co.,  " 

Wilde,  Solomon, 
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Frankford. 
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Glen  Riddle. 

Gulf  Mills. 

Kellyville. 
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Knoxvillc. 
Lancaster. 


Tacony  Print  Works, 

Schofield,  John, 

Whitaker,  William, 

Riddle,  Samuel, 

Riddle  and  Stcen, 

Buggy,  James, 

McFarland,  George, 

Burnley,  George  E., 

Kelly,  D.  &  C, 

Kent,  Thomas, 

Levis,  Samuel  G., 

Lewis,  Samuel  C, 

Wilde,  James, 

Ingham,  Joseph  &  Co., 

Farnum,  John, 

Shenk,   Boursman,    Carpenter 

<fe  Co., 
Shroder,  Francis  &  Co., 
Buggy,  Michael,  Leiperville. 

Lees,  Daniel  &  Co.,  " 

Trainer,  David,  Linwood  Station. 

Bicking,  Mordecai  F.,   Lower  Merion. 
Chadwick,  Robert, 
Dixon,  James, 

Houldsworth  &  Humphreys, 
Scunlan,  Patrick, 
Campbell,  A.  &  Co.,  Manayunk. 

Gorgas,  Matthias, 
Holt,  Edward, 
Maxson,  John,  Jr., 
Patterson,    R.    &    Co.,  Bipka 

Mills, 


II 


II 


It 


II 


II 


II 


II 


i< 
« 


IN  THB  UNITED  fiTATB& 


543 


Preston,  J.  M., 

Schofield,  S., 

Steel,  William, 

Sutton,  George  &  Son, 

Wallace,  David, 

Whitaker,  0.  &  0., 

Winpenny,  James  B., 

Lcveridge,  Thomas, 

Whiteley,  Joseph, 

Barstow  &  Cariisle, 

Cresson,  James  0.  &  Oo.t 

Farnum,  Peter  &  Son, 

Simpson,  William, 

White,  Duncan, 

Holt  Brothers, 

Lewis,  Mordecai, 

Phillips  &  Aikins, 

Arbuckle,  Daniel, 

Beattie,  William, 

Bruner,  J.  P.  &  Sons, 

Campbell  &  Pollock, 

Carroll,  Pet^r, 

Carr,  Charles, 

Clarke,  S.  &  Co., 

Craig,  Thomas  H.  &  Co., 

Dearie,  John  &  Son, 

Derbyshire,  John, 

Dickey,  W.  J.  &  J., 

Devine,  William  &  Sons, 

Donahue,  Hugh, 

Dunlap,  William, 

Fraser,  John, 

Granlees,  Norris  &  Co., 

Greer  &  McCreight, 

Heft,  J.  D., 

Hill,  Joseph, 

Holt,  Richard, 

Irwin  &  Stinson, 

Keagan  &  Bryson, 

Lippincott,  A.  S.,  Print  Works, 

Lodge,  Fleetwood, 

Lodge,  Jonathan  &  Bro., 

Long,  James  &  Bro., 


Manayunk. 
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Matsonk. 
New  Hope. 

Norristown. 

it 

u 
l( 

Oakdale. 

Parkesburg. 

PhiladelphiA. 
i< 

i< 

41 
it 
U 
It 
« 

« 
<« 
« 
tt 
it 
It 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
It 
tt 


McCune,  Clement  k  Co., 

PhiladiBlphia. 
Mayer,  J.  k  B., 
Milne  &  Brothers, 
Baby,  Samuel, 
Rose,  John, 
Scanlan,  John, 
Simpson,  Hood  k  Son, 
Simpson,  William, 
Smyth  k  Nelson, 
Steele,  William, 
Sullivan  k  Pawley, 
Taylor,  Yates  k  Co., 
Wilde,  James, 
Richards,  George.  W.  k  Son, 

Phoenixville. 
Banner  Cotton-mills,  Pittsburgh. 
King  k  Pennock,  '' 

Ashland  Mills,  W.  B.  Baker, 

Reading. 
Brooks,  Jeremiah  M., 
Earl,  E.  W., 
Gamer  k  Co., 
Bachman,  George, 
Fegely,  Jesse, 
Reinhart,  Reuben, 
Wetzel,  George, 
Booth,  George, 
Neer  k  Gotleib, 
Royer,  Cyrus, 


a 


tt 
tt 


Shmierville. 

ti 


It 


tt 


Shippinsville. 


Smithville. 
Smith,  John,        Springfield  Furnace. 


Van  Horn,  Isaiah, 

Maust,  Samuel  A., 

Rice  k  Watts, 

Eatterman,  Ajidrew, 

Keagy^  John, 

Harper,  Daniel, 

Craig  k  Rumberger, 

Potts,  Joseph, 

Gehly,  Daniel  L., 

Rouse,  Jacob, 

Greist,  Joel,     York  Sulphur  Springs. 

Heikes,  Lewis, 


Stoyestown. 

Summit  Mills. 

Trucks  ville. 

Tulpehocken. 

Woodbury. 

Woodvale. 

Worthington. 

Yocumtown. 

York. 


tt 


it 


tt 


Clarke  k  Co., 
Shaw  k  Knowles, 
Bancroft,  Joseph, 
Bond,  James, 
Griffith,  J.  &  R.  S., 


Delaware. 

Newcastle. 
tt 

Wilmington. 


u 

tt 


LaMotte,  D.  k  Sons, 
Levis  k  Rhodes, 
Pusey  Brothers, 
Riddle,  James  k  Son, 


Wilmington. 


tt 
tt 


Maryland. 


Alberton  Mills,  Jas.  S.  Gary  k 
Son,  Ebysville,  Howard  co. 

Franklin  and  Jericho  Cotton 
Factories.     Hugh      Simms, 

Upper  Falls,  Baltimore  co. 


Gray  Manufac.  Comp.,  Charles 
Mareau,  agent, 

Ellicott's  Mills,  Howard  co. 
Hanay,  Washington, 

Pleasantvillc,  Howard  co. 
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Howard  Manufactaring  Comp. 
B.  Deford  &  Sons, 

Ellicotts  Mills,  Howard  co. 
Hopkins,  Jared,  Sykesville,  Carroll  co. 
Hooper,  Wm.  E.  i  Sons, 

Woodbury,  Baltimore  co. 
Laurel  Mannfac.  Co.,  George.  B. 
Tiffany,  president, 

Laurel,  Prince  George  co. 
Lord,  D^Jacquard),  Elkton,  Cecil  co. 
Mount  Vernon   Mannfac.  Co., 
Wm.  Kennedy,  president, 

Mount  Vernon,  Baltimore  co. 
Phcenix  Mannfac.  Co.,  Ed.  S. 
Meyers,  treasurer,       Baltimore  eo. 


Powhattan     Factory,    George 
Slothower,        Powhattan,  Bait  co. 

Savage  Mannfac.  Co.,  Wood- 
ward, Baldwin  k  Co., 

Savage,  Howard  co. 

Shaeffer,  A.  C.  &  Co., 

SykesvillCr  Carroll  co. 

Thistle  Mannfac.  Co.,  M.  Shan- 
non,  afif't,  Ellicotts  Mills,  Hotrardco. 

TriadelphiaCo.,Thos.  Lansdale, 
treas  r,  Triadelphia,  Montgomery  co. 

Union  Man'g,  Co.,  D.  B.  Banks, 
pres't,  Ellicotts  Mills,  Howard  ca 

Warren  Factory,  Norris  k  Bald- 
win, Warren,  Baltimore  co. 


Wettem  States. 


Ohio 

8  Mills ;  3  of  which  are  in  Hamilton 
county,  2  each  in  Muskingum  and 
Montgomery,  and  1  in  Jefferson  (one 
in  Montgomery  makes  batting  only). 

Indiana 

2 ;  one  each  in  the  eoonties  of  Perry 
and  Wayne. 

Illinois 

2 ;  both  making  batting  and  wadding ; 
one  in  Cook,  the  other  in  Bock  Island 
county.    Also  one  making  coverlets. 


Kbntuckt 


6 ;  two  of  which  are  in  the  county  of 
Jeffer«on,  one  each  in  the  counties 
of  Fa^rette,  Franklin,  Mason,  and 
Meade. 

Missouri 
2 ;  both  in  St.  Xjoois  county. 

Utah 
I,   in   Salt  Lake  county,   producing 
yarn. 


Southern  States. 


ViROINIA. 

There  were,  in  1860, 17  Cotton-mills 
in  Virginia,  distributed  in  the  follow- 
ing counties  :  Chesterfield,  5  ;  Albe- 
marle and  Dinwiddie,  2  each ;  Alexan- 
dria. Brooke,  Fluvanna,  Henrico,  Isle 
of  Wight,  Mecklenburg,  Ohio,  and 
Stafford,  1  each  (Brooke  and  Ohio 
counties  are  in  West  Virginia). 

North   Carolina 

Had  39,  distributed  as  follows :  In  the 
county  of  Cumberland.  7 ;  Alamance 
and  Randolph,  5  each;  Gaston,  3; 
Catawba,  Iredell,  and  Surry,  2  each ; 
and  in  Alexi^der,  Cabarras,  Caldwell, 
Cleveland,  Craven,  Edgecomb,  For- 
sythe,  Lincoln,  Mecklenberg,   Mont- 

S ornery.  Orange,    Rockingham,   and 
Lichmond,  I  each 


South  Carolina 

Had  17,  in  the  following  districts: 
Spartansburgh,  6 ;  Greenville,  5 ;  Edge- 
field, 2 ;  and  in  Anderson,  Chester, 
Lexington,  and  Union,  1  each. 

Georgia 

Had  33,  in  the  following  counties: 
Clark,  Muscogee,  and  Upson,  3  each ; 
Cainpbell  Decatur,  Green.  Newton, 
and  Kichmond,  2  each ;  Baldwin,  Bebb, 
Butts,  Chattooga,  Cubb,  Elbert,  Han- 
cock, Hart,  Houston,  Putnam,  Taylor, 
Troop,  Walton,  and  Warren,  1  each.  • 

Florida. 
Jefferson  county,  1. 

Alabama 
Had  U|  distribntad  as  Mows:  Lao- 
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derdale  connty,  3 ;  Antnga  and  Madi- 
son, 2  each ;  Bibb,  Coosa,  Dallas, 
Marion,  Mobile,  Tallapoosa,  and  Tus- 
caloosa, 1  each. 

Mississippi 

Had  4 ;  one  in  each  of  the  countes  of 
Choctaw,  Hinds,  Tishemingo,  and 
Wilkinson. 

Louisiana 

Had  2 ;  one  in  each  of  the  parishes  of 
Baton  Rouge  and  Jefferson. 

Tbzas 
Has  no  Cotton-mill,  but  some  Cotton 


Cloth  has  been  made  in  the  State 
Penitentiary. 

AfcKAKSiLS 

Had  2 ;  one  in  each  of  the  counties  of 
Pike  and  Washington.  Both  make 
yams. 

Tennessee 

Had  80,  distributed  in  the  following 
counties:  Lawrence,  6;  Franklin,  3; 
Gibbs,  Hardin,  Henry,  and  McMinn,  2 
each;  Bedford,  Blount,  Carroll,  Gib- 
son, Hardeman,  Hickman,  Jefferson, 
Levris,  Lincoln,  Meigs,  Roane,  Sum- 
ner, and  Warren,  1  each. 


WOOL  MANUFACTURERS  IN  THE  UNITED  STATES. 

{A§  a§eerta%Hed  by  ik«  National  A»90c%aH(m  of  Wool  Mamu/aeturert,  February  24,  1865.] 


Xaine. 


Johns,  J.  Edward, 
C lough,  Eben, 
Boothby  &  Chadwick, 
Gibbs,  Kufus, 
Taylor  k  Perry, 
Cole,  Addison  G., 


Alfred. 

Bethel. 

Bridgton. 


« 
« 


Bnckfield. 


« 


Buxton  Manufac.  Oa,  West  Buxton. 
Johnson,  Fuller  &  Co.,  Camden. 

Robinson,  Benjamin,  Carmel. 

Abbott,  A.  &  Co.,  Dexter. 

Campbell,  D.  M., 
Dexter  Mills, 
Harper,  J.  Dixfield. 

Brown,  8.  P.,  Dover. 

*  Wheeler  &  Lawrence,      Farmington. 
Barnes,  J.  C,  Fort  Fairfield. 

Mayo  &  Co.,  Foxcroft. 

Jordan,  Joshua, 
Tucker,  I.  N.  &  Co.^ 
Olfene  &  Beatty, 
Howe,  Joel, 
Linn,  A., 

Ayer,  D.  M.  &  Co., 
Bates  Manufacturing  Co., 
Lowiston  Falls  Manme.  Go., 
Holland.  Joshua,  liimeriek. 

Gifford,  James  SLi  lamschL 


Gardiner. 
Gray. 
Hanover. 
Hartland. 
Lewis  ton. 

it 


Lisbon 


« 


tt 


Milo. 

Mt.  Desert. 

N.  Berwick. 

S.  Berwick. 

Norway. 


Famsworth  Manufac.  Co., 

Little  River  Manufac.  Co., 

Worumbo  Manufac.  Co., 

Robinson,  John, 

Corbet,  J.  M., 

Jumper,  Cyrus, 

Somes,  Isaac, 

North  Berwick  Co., 

Newichawanic  Co., 

Cole,  Horatio  G., 

Tucker,  John, 

Robinson  Manufacturing  Co^  Oxford. 

Libby,  H.  J.  &  Co.,  Portland. 

Readfield  Manufac.  Co.,       Readfield. 

Miller,  Wm.'  &  Son,  Sanford. 

Robinson,  E.  &  E.  S.,  Sebec. 

H  argraves,  Edward,       N..  Shapleigh. 

Faulkner,  Dwight  F.,  Turner. 

Lang,  Thomas  S.,        N.  Yassalboro'. 

Johnson,  Fuller  k  Co.,  Warren. 

Hirst,  James  F.,  Webster. 

Dimon,  Fumel, 

Smith  &  Snaulding, 

Phelps  &  Clark, 

Pone,  Isaiah  &  Co., 

Meivin,  James, 


Wilton. 


(I 


B.  Wilton. 

Windham. 

Windsor. 


Chase,  Josiah,    Cape  Neddock,  York. 


546 


I 


MANUFAOTURERS  Of  WOOLLKN  GOODS 


Hew  Hampihire. 


^dams,  Nathan, 

Ackworth. 

Ashuelot  Manufac.  Go. 

,        Ashuelot. 

Ball,  D.  &  Son, 

u 

Ball,  Pratt  &  Turner, 

« 

Babcock,  Joshua  M., 

Bamstead. 

Parker,  James  C, 

Barrington. 

Adams  &  Bartlett, 

Bradford. 

Beckford,  H.  S., 

Bristol. 

Beckford  &  Sons, 

11 

Dow,  George  W., 

« 

Bice  &  Brother, 

11 

Musgrove,  John  k  Co., 

u 

Dole,  E.  &  Co., 

Carapton. 

Monadnoc  Mills, 

Claremont. 

Sullivan  Mills,  Balcom, 

G.  S.,       " 

Messer,  John, 

0  Ornish. 

Sawyer,  F.  A.  &  J., 

Dover. 

Cheshire  Mills, 

Dublin. 

Fulton  k  Manson,      Effingham  Falls. 

Simpson  &  Bennett, 

i(            (( 

Conant,  A., 

Enfield. 

Stocker  &  Hayes, 
Sulloway,  I.  W., 

i( 

« 

Norris,  C.  H.  &  Co., 

Epping. 

Prescott,  Jacob  E., 

West  Epping. 

Harris,  Almon, 

Pisherville. 

Aiken,  Walter, 

Franklin. 

Cunningham,  James, 

<( 

Sulloway  k  Daniel, 

u 

Franklin  Woollen  Co., 

(( 

Griffin  &  Taylor, 

n 

Gilford  M.  &  M.  Co., 

Gilford. 

Ward,  J.  H.  k  Co., 

Gilsum. 

Young,  Perley, 

Grafton. 

Woods,  J.  k  Son, 

Henniker. 

Nelson,  0.  F., 

Hillsboro*. 

Taggart,  William, 

t< 

Smith,  John  B., 

n 

Haile,  Frost  k  Co., 

Hinsdale. 

Boyden  &  Amidon, 

(( 

Milan,  Harris  k  Co., 

Harrisville. 

Colney  Brothers, 

(( 

Pray  k  Appleyard, 
White  k  \V  arner. 

Holderness. 

u 

Pray,  E.  K., 

II 

Morrill,  J.  <&  G.  W., 

Hopkinton  (Contoocook). 

Kimball,  Stephen, 

E.  Jafirey. 

Faulkner  k  Colony, 

Keene. 

Belknap  Mills,  Moses 

Sargent, 

agent, 

Laconia. 

Ward,  J., 

Ver 

Bamet. 

Reynolds  k  Tilden, 

Barre. 

Bradford,  H.  E.  &  Co., 

Bennington. 

Gilford  Manufac.  Go.,  Ladenk. 

Appleton,  Robert,  agent,  " 

Appleton,  Thomas,         Lake  Village. 
Hale,  E.  J.  M.  k  Co.,  Littleton. 

Walsh,  Jonathan,  Loudon. 

Manchester  Print  Works,  Manchester. 
Blandon  k  Co.,  Marlboro'  Depot. 

Townsend,  James,  Marlboro'. 

Henderson,  David, 

Merrimac  (Thornton's  Perry). 
Smith  k  Hall,  ""    * 

Jones  k  Mudge, 


Milford. 

Milton. 

New  Hampton. 

Newport 


(( 


u 
ti 


Northfield 


u 


u 


it 

Rochester. 

« 

North  Salem. 

Salem. 

(t 


(i 


Gordon,  John  C, 

Dean,  Solomon, 

Sullivan  Mill, 

Nourse,  William, 

Dexter,  Richards  k  Co., 

Bailey,  James  W., 

Eamshaw,  James, 

Wyman,  Charles  H.,  Pelham. 

Noone  k  Cochrane,  Peterboro'. 

Franconia  Manufac.  Co.,  E.  Rochester. 

Cocheco  Woollen  Co., 

Gonic  Manufac.  Co., 

Nye  k  Ballon, 

Norway  Plains  Co., 

Duston,  Thomas, 

Hallo  well,  John, 

Austin  k  Taylor, 

Austin  k  Wheeler, 

Taylor,  H.  M.  &  Co., 

Tilton,  Alexander  H., 

Sanbomton  Bridge. 
Great  Falls  Woollen  Co., 

Somersworth. 
Smith,  William  M.,  N.  Stewartstown. 
Frink,  J.  W.  &  Co.,  West  Swansey. 
Smith,  Lane  k  Co., 
Goodale,  Thomas, 
Hathorn,  Levi, 
Dana,  B.  F.  k  Co., 
Sawyer,  Moses, 
Colby,  Shepard  k  Co., 
Davis  Manufac.  Co., 
Wilton  Manufac.  Co., 
Soughegan  Manufac.  Co., 
Davis,  J., 

Fessenden,  Stephen,  Windham. 

S.  Wolfboro'  Manufac.  Co., 

S.  Wolfboro'. 
Springfield,  John  W.,  Wolfboro' 


Rockwood,  George  k  Co.,  Bennington. 
Faulkner  &  Co.,  £.  Bethel. 

Brattleboro'  Woollen  Go.,  Brattleboro*. 


Swansey. 

Troy. 

Washington. 

Walpole. 

North  Weare. 

Wilmont 

Wilton. 


u 


u 


(I 
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Graftsbury. 

Danville. 

Enosbnrg  Falls. 

Fairfax. 

Fairhaven. 


tt 


Lemmex,  William  H.  &  Co., 

Bridgewater. 
Haines,  Horace  &  Son,     %        Cabot. 
^Wilson,  R.  C,  Calais. 

Perry,  S.  &  Co.,  Gambridgeport. 

Fullerton  &  Co.,  .  Cavendish. 

Carruth,  Benjamin,  Charleston. 

Waterson,  Joseph,  Chelsea. 

Sawyer,  T.  &  J.  F.  &  Co.,        Chester. 
Kent,  Abial, 
Oreenbanks,  B., 
Kendal],  Marshall, 
Shepherdson,  Ansel, 
Ells,  Edgar  S.  &  Co., 
Kilbourn,  A.  &  Son, 
Merrill,  P.  &  Co., 
Daniels,  Edward, 
Knowlton,  Maynard, 
Orafton    Manufac.    Co.,  S.   8. 

Bailey,  treasurer,  Grafton. 

Gay,  M.  &  Son, 
Greenbank,  Thomas, 
Merritt,  L.  H., 
Sturtevant,  C.  P., 
Dow,  A.  &  J., 
Dow  &  Pearl, 
Harding,  G.  W.  &  Co., 
Graham  &  Miller, 
Harris,  J.  W.  &  Son, 
Bradford,  Levi, 

Manchester  (Factory  Point). 


Felchville. 

N.  Ferrisburg. 

Franklin. 


Gaysville. 
II 

Hartland. 

Hinesbor6\ 

Johnson. 

Ladiow. 

Manchester. 


<« 


u 


Passnmpsic. 

Paulet. 

Pownal. 

Proctorsville. 


tt 


Hopkins,  George  S.,  Middlebary. 

Whitney,  E.  S.,  Milton. 

Moorcroft,  William,  Montpclier. 

Little,  H.  A.,  North  Montpelier. 

N.  G.  Woollen  Man'g  Co.,    Moncton. 

Phair,  Edward,  New  Haven. 

Fisk,  George  M.  &  Co.,       Northfield. 

Gould,  Joseph  &  Co., 

Jordan,  Marsh  &  Co., 

Remick,  James  K., 

Colvin,  E., 

Wright,  Solomon,  2d, 

Balcom,  George  L., 

Proctorsville  Mills, 

Holmes,  Samuel  T., 

Dewey,  A.  G.  &  Co., 

Parker,  J.  C, 

Kingsley,  Chester, 

Farnsworth  &  Holt, 

Hunter,  S.  N., 

Newell,  H., 

Holmes,  Whitmore  &  Co.,  Springfield. 

Piatt,  Hiram  &  Co.,  Swanton. 

Sartwell,  T.  J.,  N.  Troy. 

Cambridge,  P.  C,  Union  ville,Thetford. 

Thompson  &  Seabury,       Waterbury. 

Herren,  Robert,  Waterville. 

Lewis,  Benjamin,  Wells. 

White,  S.  C.,  W.  Windsor. 

Burlington  Woollen  Co.,      Winooski 

Woodward,  Solomon,        Woodstock. 


Putney. 

Queechy. 

It 

Salisbury. 

Saxtons  River. 

Sheldon. 

'  Shoreham. 


Xaisachnsetts. 


tt 
II 
II 
II 
II 


Schouler,  William,         South  Acton. 
Blackinton,  Sanford  &  Sons, 

North  Adams. 
N.  Adams  Woollen  Co., 
Brayton,  S.  W.  &  Co., 
Perry  &  Penniman, 
Briggs  &  Brothers, 
Tyler  &  Bliss, 
Blackinton  &  Phillips,  South  Adams. 
Dean  &  La  Monte,  "  " 

Urann  &  Keyes,  Adams. 

Agawam  Co.,  Agawam. 

Amesbury  Woollen  Co.,    Amesbury. 
Salisbury  Woollen  Co., 
Eagle  Mills,  Athol  Depot. 

Mifier's  River  Manufac.  Co.,      Athol. 
Muskrat  River  Manufac.  Co., 
Pine  Dale  Woollen  Co., 
Daggett,  H.  M.,  Attleboro'. 

Pond  Sc  Lamed,  Auburn. 

Southgate.  J.  P.,  " 

Hodges  Brothers  &  Co., 

North  Andover. 
Stevens,  N.  &  Sons,       "  " 


ii 
II 


Sutton  Mills,  North  Andover. 

Ballardvale  Man'g  Co.,      Ballardvale. 

Marland  Man'g  Co., 

Heywood,  Seth  P., 

Denny,  Edward, 

Aldrich  &  Cutler, 

Scott,  John  C, 

Faulkner,  A.  R.  &  Co., 

Talbot,  C.  P.  &  Co.. 

Ballon,  F.  M.  &  Co., 

Evans,  Seagrave  &  Co., 

Grain  Bag  Co., 

Millville  Manufac.  Co., 

Scott,  John  S., 

Taft,  Weeden  &  Co., 

Morrison,  J.  &  Son, 

Draper  &  Sumner, 

Draper  &  Townsend, 

Harris,  Almon, 

Whitman,  Charles  P., 

Baker  &  March,  Chu'lton  City. 

Baldwin  Co.,  Nortii  Chelmsford. 

Sheldon,  George  T.,    * 

Eagle  Mills,  West  Cheknsford. 


Barre. 
Barre  Plains. 

Bellingham. 

It 

Billerica. 
II 

Blackstone. 

II 

II 
II 
II 
II 

Braintree. 

Canton. 
II 

Gharlemont. 
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Chelsea  Woollen  Co.,  Chelsea. 

Bigelow  Carpet  Co.,  Clinton. 

Damon,  Smith  &  Co.,  Concord. 

Conway  Manufac.  Co.,  Edmnnd 

Burke,  Conway. 

Gloyd,  Charles,  Cummington. 

Lovell,  D.  W.,  " 

Tapley,  G.  A.,  Danvers. 

Wmona  Mills,  •* 

Barrows,  Thomas,  East  Dedham. 

Merchants*  Woollen  Co.,  "  " 

Dighton  Woollen  Co.,  Dighton. 

Merrimac  Woollen  Co.,  Dracut. 

Perry,  David,  Dudley. 

Perry,  Charles  H.  k  Co.,  " 

Upham  &  Pond,  " 

Swift  River  Co.,  Edw.  Smith, 

treasurer,  Enfield. 

Wamsutta  Woollen  Mills, 

J.  Eddy  &  Son,  Fall  River. 

Hoonarkies  Co.,  J.  C.  Robinson, 

Falmouth. 
Fitchburg  Woollen  Co.,  W.  H. 

Vose,  treasurer,  Fitchburg. 

Beoli  Co., 

Delehanty,  C.  J.,       West  Fitchburg. 
Cowley,  John,  Foxboro*. 

Aldrich,  C.  C,  Granby. 

Abbott  Worsted  Co.,        Graniteville. 
Berkshire  Woollen  Co., 

Great  Barrington. 
Greenfield    Manufac.    Co.,    T. 

Leonard,  agent,  Greenfield. 

Hale,  K.  J.  M.,  Groveland. 

Barker.  J.  L.  &  G.  W.,         Hancock. 
Clark,  G.  W.  &  S.  S., 
Sumner,  Clark, 
Taylor,  John,  Jr., 
Gilbert,  George  H.,  Hardwick. 

Fay  &  Low, 

Haverhill  (Ayer's  Village). 
Stevens  &  Co.,  Haverhill. 

Birmiughum  &  Brother,        Hinsdale. 
Hinsdale,  F.  W.  &  Brother, 
Plunkctt  Woollen  Co., 
Smith,  Herbert,  Holden. 

Chaffin,  R.  II.  &  A., 
Howe  &  Myers, 
Howe  &  Jefferson, 
Beebe,  Jared,  Holyoke. 

Delabarre,  Edward, 
Holyoke  Woollen  Co., 
Kingsbury,  N.  &  Co., 
Hyde  Park  Woollen  Co.,  Hyde  Park. 
-A  gawam  Woollen  Co.,  Ipswich. 

Bolton    Mill,  Henry    Dawson, 

agent,  Lawrence. 

Everett  Mills,  D.  D.  Crombie, 

agent, 


n 
(( 


(( 
It 

41 


t< 
H 
tt 
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Lawrence  Woollen  Co.,  O.  H. 

Perry,  agent,  Lawrences 

McAlUster  William.  " 

Pacific  Mills,  J.  W.  Edmonds, 

treasurer,  W.  0.  Chapin,  ag*t,  ** 
Pemberton  Co.,  F.  E.  Clark,  ag%  " 
Wajshington   Mills,    K    D. 

Thayer,  agent. 
Woodward,  8.  0.  &  Co., 
Smith  &  Billings,  Lee. 

Hawes,  R.  L.  &  Co.,  Leicester. 

Bottomly  &  McElinistry, 
Clappville  Mills, 
Fay,  James, 
Hodges,  Samuel  L., 
Mann  &  Marshall, 
Field,  Alden  C,  LeveretL 

Befvidere  Woollen  Man'g  Co.,  LowdL 
Brackett,  S.  R, 
Dugdale,  James, 
Faulkner,  L.  W., 
Hale,  B.  S.  &  Son, 
Holt,  John, 
Hosford  &  Chase, 
Lawrence  Manufac.  Co., 
Lowell  Manufac.  Co.  (carpets), 
McDonald,  John, 
Rhodes,  Richard, 
Suffolk  Manufac.  Co., 
Nay  lor,  George, 
Saydan,  John, 
Middlesex  Co., 
Tremont  Mills,  Chas.  F.  Battles, 

agent, 
Walker,  William  &  Co., 
Jones,  J.  H.,  Jr.,  &  Co.,  Mansfield. 
Methuen  Woollen  Mills,  Methuen. 
Walton,  Fletcher  &  Co.,  " 

Starr  Mills,  T.  L.  Dunlap,  ag*t, 

Middleboro'. 
Church,  S.  U.  &  Brother,  Middlefield. 
Chamberlain,  H.  H.  &  Co.,  Millbury. 
Crane  &  Waters, 
Merriam,  Simpson  &  Ray, 
Lapham,  M.  &  S., 
Walling,  Nelson, 
Monson  Woollen  Man'g  Co.,  Monson. 
Monson  &  Bromfield  Manufac. 

Co., 
Reynolds,  Joseph  L.,  " 

Thompson,  James,  Nantucket. 

Howard,  Horatio  M.,  Newbury. 

Morrison,  Leonard  A.,  Northampton. 
Aldrich,  R.  H.  &  Co., 
Buffum,  M.  &  Son,  Oxford* 

Burrough  &  Bartlett,  *' 

Hodges,  George,  " 

Parks,  William  &  Co.,  Palmer  Depot 
Barker,  J.  &  Brothers,         Pittsffeld. 
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Pittsfield. 


K 
(( 
II 

II 
l« 

II 
II 
U 

II 
II 


Brown,  N.  G., 

Claman,  Lonisa, 

Jones,  John  M., 

Hawkins,  William  J.  &  Co., 

Peck  &  Kilbourn, 

Pittsfield  WooUen  Co.,  W.  P. 

Bacon,  agent, 
Pomeroy's,  L.  Sons, 
Pontoosuc  Woollen  Co.,  Geo. 

Campbell,  treasurer, 
Bussell,  S.  N.  &  C, 
Tillotson  &  Collins, 
Taconic  Mill,  G«o.  Y.  Learned, 

agent, 
West,  Charles  B., 

Stearns,  D.  &  H.,        West  Pittsfield. 
Streeter,  S.  C,  Plainfield. 

Plymouth  Woollen  Mills,  Plymouth. 
Pay,  Stephen  P.,  Bowe. 

Wliitney,  George,     South  Boyalston. 
Gleason,  B.  W.,  Bock  Bottom. 

Boxbury  Carpet  Co.,  Boxbury. 

Mcintosh,  M.  &  Son,  " 

Miller,  P.  H., 

Pranker,  E.  &  Co.,  Saugns. 

Scott,  F.  &  Sons, 

Saxonville  Mills,  Sazonville. 

Cordaville  Mills,  Southboro'. 

Hamilton  Woollen  Co.,  Southbridge. 
Shorey,  Thomas  H.,  Spencer. 

Stanley,  William,  " 

a  ham,  William,  " 

ien,  Caleb,  Springfield.., 

South    Wilbraham    Manurac. 

Co., 
Goodrich,  J.  L.  A  C.  &  Co., 

Stockbridge  (Glendale). 
Comstock,  Perry  Green, 

West  Stockbridge. 
French  &  Ward,  Stoughton. 

Southwick,  A.  &  Son,  ** 

Ballard  &  Merriam,  Sturbridge. 

Assabet  Manufac.  Co.,  Sudbury. 

Otter  Biver  Manufac.  Co.,  Templeton. 
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Templeton  Mills,  F.  A.  Hick, 
agent,  Templeton. 

Cleveland,  Henry,  Tisbury. 

Davis,  William  ').  &  Co.,     Uxbridge. 

Scott,  S.  W., 

Taft,  B.  &  J., 

Taft,  Weeden  &  Co., 

Uxbridge  Woollen  Man'g  Co., 
W.  D.  Davis  &  Co., 

Wheelock,  C.  A.  &  S.  M., 

Dell  Manufac.  Co.,  Wales. 

Shaw  Manufac.  Co.,  " 

Wales  Manufac.  Co.,  " 

Clark,  Henry  S.,  ,  Walpole. 

Scott,  I.  B.,  Waltham. 

Gilbert,  Georee  H.  &  Co.,  W^re. 

Stevens,  Charles  A., 

Sibley,  S.  H.,^ 

-^tna  Mills,  Watertown. 

Dalby  Mills, 

Chase,  0.  T.  &  Co.,  Webster. 

Perry,  D.  &  W., 

Perry,  J.  H.  &  Co., 

Slater,  Samuel  &  Sons, 

Craven  &  Moore,  Westford 

James,  H.  L.,  Whately. 

EUis,  D.  L..  Wilbraham. 

Gates,  E.  B., 

Bavine  Mills,  South  Wilbraham. 

Scantic  Man*g  Co.,     "  ** 

Bodman,  Lewis,  Williamsburg. 

James,  H.  L.,  " 

Nash,  Thomas,  " 

Dimmock,  George  M.,     Willimanset. 

Ashworth  &  Jones,  Worcester. 

Adriatic  Mills, 

Bottomly,  Joseph, 

Bigelow  &  Barber, 

Curtis  &  Murdock, 

Darling,  Cyrus, 

Hunt,  John  A., 

James,  Benjamin, 

Messenger  &  Wright, 

Wrentham  Hosiery  Co.,    Wrentham. 
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Bhode  Island. 


Silver  Spring  Mill,  Allenton. 

Howard,  B.,  Apponang. 

Ashaway  Manufac.  Co.,        Ashaway. 
Clark  Falls  Manufac.  Co.,  " 

Bristol  Manufac.  Co.,  Bristol. 

Hjde,  F.  B.  &  Co.,        Carolina  Mills. 
Waterhouse,  James,  Centreville. 

Smitli  &  Sayles,  Chepachet. 

Peckham,  P.  S.,  Coventry. 

Lamphere,  Elisha, 

Coventry  (Phoenix). 


Davis  &  Sweet,  Davis  ville. 
Beynoids,  George  W.  &  Co.,         ** 

Webster  &  Blanchard,  Exeter. 

Pook  &  Steere,  Greenville. 
Harrisville  Woollen  Co.,    Harrisville. 

Chester,  B.  F.,  Hopkinton. 

Sisson,  Saunders,  " 

Bodman,  Daniel,  Elingston. 

Lockwood  &  Applin,  ** 

Bodman,  Bobert,  Lafayette. 

Smith,  G.  W.  &  J.  A.,  Mapleville. 
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Mapleville. 
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Mohegan. 
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Newport. 
Pascoag. 
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Smith,  Joseph  B.  &  Co., 

Whipple  &  Co., 

Smith  &  Whitehead, 

AVliipple,  Charles  H., 

Whipple,  F.  L.  &  F.  W., 

Glendall  Mill, 

Lovell,  Greorge  W., 

Nichols,  J.  D., 

Keynolds,  Lafayette, 

Rodman  &  Son, 

Steere  &  Tinkham, 

Fiske,  J.  T., 

Hawkins,  T.  W., 

Braman  &  Turner, 

Inman,  James  O., 

Em6rson,  Stephen, 

Pascoag  Woollen  Co., 

Sayles,  H.  &  Son, 

Goff  &  Son, 

Goodman  &  Reynolds, 

Kendall  &  Co., 

Cummings,  C.  E., 

Slater  Braid  Co., 

Sayles,  W.  F.  &  P.  C, 

Peacedale  Manufac.  Co., 

Fiske,  Stephen  C, 

Holbertson,  W., 

Plainville  Woollen  Mills, 

Wanskuck  Co.,  N.  Providence. 

Atlantic    Delaine   Co.,   G.  W. 

Chapin,  treasurer,  Providence. 

Ballou,  F.  M.  &  Co., 
Hale  &  Burrough, 
Chapin  &  Downes, 
Davis,  William  D.  &  Co., 
Day  &  Chapin, 
Dexter  Street  Mill, 


Pawtucket 
II 


II 
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Peacedale. 

II 

Perryville. 
Plainville. 


ProvideiLce. 


Draper,  L., 

Harrison  Woollen  Co., 

Geneva  Mill, 

Evans,  Seaeraves  &  Co., 

Hudson,  William, 

Reynolds,  Gideon, 

Sayles,  J.  M.  &  Co., 

Seagraves,  J.  T.  &  Co., 

Taft  &  Co., 

Taft,  Weeden  k  Co., 

Bowen  &  Batty, 

Valley  Worsted  Biills, 

Webster,  Daniel, 

Rodman,  Samuel,  Jr.,    Rocky  BrooL 

Durfee,  George  N., 

Weeden,  George, 

Kenyon  &  Coon, 
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Shannock  Mills. 


II 


Slocumville. 

Usquepang. 

Westerly. 


Yorgo  Mills, 
Usquepaug  Mill, 
Babcock,  E.  &  H., 
Babcock  &  Morse, 
Brown  &  Co., 
Brown,  E.  R., 
Campbell  &  Brown, 
Stillman  &  Brown, 
Stillman  &  Co., 
Stillman  &  Clark, 
Stillman,  0.  M.  &  Co., 
Stillman,  Welcome, 
Weeden,  J.  E., 
White  Rock  Manufac.  Co., 
Chapin,  Walter,  Wickford 

Berry  &  Stanton,  Woodville. 

Harris,  Edward,  Woonsocket. 

Arcadian  Manufac.  Co.,  A.  & 
W.  Sprague,  Wyoming. 
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Connecticut. 


Plumb,  D.  W., 
Lawton,  Frederic, 
Homer  Woollen  Co., 
Bird,  Theodore, 
Ailing,  A.  H.  &  C.  B., 
Bristol  Manufac.  Co., 
Bristol  Knitting  Co., 
Broad  Brook  Co., 
Hillard  &  Spenser, 
Gaylord,  William, 
Ensign,  Sydney, 
Gledhill  &  Co., 
Coventry  Satinet  Co., 
Fargo,  Horace, 
Sayles,  S.  <fe  H., 
Keith,  James  M.  &  Co., 
Windemere  Mills, 
Plainville  Manufac.  Co. 


Ansonia. 

Bethel. 

Beacon  Palls. 

Bethlehem. 

Birmingham. 

Bristol. 


n 


Broad  Brook. 

Buckland. 

Burlington. 

Canaan. 

Chester. 

Coventry. 


<( 


Danville. 

Eastford. 

Ellington. 

,  Farmington. 


II 


Capron  &  Son,  Fishervillc* 

Currier,  Andrew  J.,  Franklin. 

Miller,  Samuel,  " 

Crosby  &  Hubbard,    E.  Glastonbury. 
Luyder,  David,  "  " 

Glastenbury  Knitting  Co., 

Glastenbury. 
Hollister  &  Glazier, 
Whitlock,  Augustus, 
Kingsbury,  N.  &  Co., 
Hartford  Carpet  Co., 
Lathrop  &  Co., 
Corey,  Joseph, 
Allen.  E.  &  E.  M., 
Lay,  0.  J., 
Rathbun,  A.  C.  G., 
Comstock  &  Swan, 
Jones,  William  H., 


Glenville. 
•    Hartford. 

Jewett  City. 

Lebanon. 

'    Lisbon. 

Lyme. 
«i 

E.  Lyme. 
N.  Manchester 
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Otis  Manufac.  Co.,  N.  Manchester. 

Keeny  Brothers,  "               " 

Charter  Oak  Co.,  S.               " 

Merrow,  J.  B.,  Mansfield. 

Dews,  George,  Middlebury. 

Pequot  Manufac.  Co.,  Montville. 
Schofield,  J.  F.  A  B.  P., 
Thames  Manufac.  Co., 
Vincent,  Harry, 

Gilson,  J.  k  Co.,  Moodus. 
Connecticut  Manufac.  Co.,     Moosup. 

Brown  &  Clark,  Mystic  Bridge. 

Taylor,  Amos,  "            " 

Mystic  Manufac.  Co.,  Mystic. 

Lewis,  Thomas,  Naugatuck. 

Hale,  F.  M.,  New  London. 

Loomis,  F.  B.,  " 

Wells  Brothers,  New  Milford. 
Lounsbury,  Bissell  &  Co.,     Norwalk. 

Union  Mauufac.  Co.,  ^' 

Tantic  Mills,  Norwich. 

Norwich  Woollen  Co.,  " 

Elting  Woollen  Co.,  •       " 

Allmg,  L.  W.,  Orange. 

Perkins,  Timothy,  " 

Ormsbee,  James,  Oxford. 

Badcliffe  Brothers,  " 

Cook,  Isaac  H.,  Preston. 

Cook,  D.  W.,  « 

Hall  &  Brother,  Poquetanoc. 

Lucas,  B.  &  Co.,  " 

Lapuse,  N.  &  Co.,  Poquonnock. 

Boss,  John  L.,  Putnam. 

Moriarty,  M.,  " 

Harris  WooUen  Co.,  " 

Glover,  EUas  N.,  Ridgefield. 

Kock  Manufac.  Co.,  Rockville. 

American  Mill,  " 

Leeds  Manufac.  Co.,  *' 

New  England  Co.,  " 
Florence  Mill, 


Bockville. 
« 
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Springyille  Co., 
Hockanum  Co., 
Washinee  Co.,  Salisbury, 
•Beecher,  A.  B.,  Sandy  Hook. 

Holmes,  Reynolds  &  Co.,  Somersville. 
Bradley,  Ira,  South  Britain. 

Conyersville  Manufac.  Co., 

Stafford  Springs. 
Fox,  Charles  A  Co., 
Orcutville  Man'g  Co.,      ** 
Mineral  Springs  ManV  Co., 

Stafford 

Converse  A  Hyde,  Stafford. 

Hydeville  Manufac.  Co.,  " 

Fitch  &  Bourke,  West        " 

Staffordville  Manufac.  Co., 

Staffordville. 
Home  Co.,  " 

Hope  Co.,  " 

Converse,  E.  A.  k  Son,  " 

Stillman,  0.  M.,  Stonington. 

Enfield  Manufac.  Co.,  Thompsonville. 
Terry  Mauufac.  Co.,  Thomaston. 

Talcot  Brothers,  Vernon. 

Potter  k  Dixon,  Voluntown. 

East  Windsor  Woollen  Co., 

Warehouse  Point. 
Whittal,  Lefevre  k  Co.,  Waterbury. 
Griswold,  W.  k  C.  K.,  Weathersfield. 
Adams,  J.  H.,  Westport. 

Daleville  Mills,  WilUngton. 

Lincoln,  Stowell,  N.  Windham. 

Smith,  Guilford,  S. 

Sequassen  Woollen  Co.,  Windsor. 
Allen,  P.  C,  Windsorville. 

Union  Manufac.  Co.,  Walcottville. 
Cocking,  W.  k  J.,  S.  Woodstock. 
Kenyon,  Joseph,  "  " 

Curtis,  D.  k  Oo.,  Woodbury. 

Dawson  k  Co., 


i( 


Hew  Tork. 


Willis,  W.  P., 
Scriptor,  Lorin  H., 
Keefer,  W.  F., 
Sweet,  B.  A., 
Hadsell,  N.  G.,     Alfred 
Clark,  A.  V., 
Sanford,  Stephen, 
Greene,  W.  K., 
Kline,  A.  W., 
McDonald,  Kline  k  Co., 
Miller,  John, 
Waldo  k  Son, 
McAloney,  A., 
Doty,  J.  G.  k  Co., 


Adams. 

Addison. 

(t 

Albany. 

and  Almond. 

Albion. 

Amsterdam. 

(i 
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Arcade. 

Astoria. 

Attica. 
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Hall  k  Dogffett,  Auburn. 

Auburn    Woollen   Co.,  S.    R, 

Rathbone,  agent. 
Barber,  Josiah  k  Sons, 
Davis,  S.  H.  k  J.  T, 
t)arhart,  N.  D.  k  Co., 
Chapman,  E.  H.,  Ballston  Spa. 

MojMe,  Wheelock  k  Co.,  Barton. 

NeUis,  A.  J.,  Bath. 

Sweet,  Benjamin,  Bethlehem. 

Ball  k  Hochdresser,  Berne. 

Peck.  Vinton,  W.  Bloomfield. 

McKay,  Porter,  Boston. 

Johnstcr,  T.  H.,  Bovina. 


552 


MANUFACTFUBBBS  OF  WOOLLEN  GOODS 


Higgins,  H., 
Ricn,  Moses  B., 
Walker,  John, 
Reddish,  D.  M., 
Hulin,  Daniel, 
Hall,  P.  J., 
"Taylor,  John  B., 
Randall,  Harry, 
Whitehorn  &  Son, 


Brasher. 

Brasher'B  Falls. 

Breakabean. 

Broadalbin. 

Brooklyn. 

Brown  ville. 

W.  Bnrlington. 

Burtonville. 

Burdett. 


Beits,  John  S.  &,  A.  Connelly,  Cairo. 
Ballard,  R.  S.,  Camden. 

Julian,  6.  F.,  Camillus. 

Van  Duzeii,  J.,  Canajoharie. 

Ward,  William  &  Sackett,  Candor. 
Corey,  John,  Canton. 

Yandemark,  Jacob,  Caroline. 

Catskill  Woollen  Co., 

Catskill  (Leeds). 
Waterville  Man'g  Co.,      "  " 

M'Kinley,  Alex.,  Catskill  (Palenville). 
Williams,  Ledyard  &  Stebbins, 

Cazenovia. 
Goodrich,  J.,  Charlotte. 

Young,  M.,  " 

Cooper  &  Hanks,  " 

Snow,  Elanson,  Charlotteville. 

Paddock,  E.  &  G.  A.,  Chateanguay. 
Steele,  Waldo  &  Co.,  China. 

Phillips,  George  P.,  Clay  (Philmont). 
Gunon,  Christopher, 

Clay  (Smoky  Hollow). 
Adams,  C.  H.,  Cohoes. 

^  Alden,  Frink  &  Weston, 
Bailey  Munufac.  Co., 
CUftou  Mill, 
Troy  Manufac.  Co., 
Brockway,  IT., 
Bilbrough,  H., 
Thompson,  H.  &  Son, 
Conless  &  Carter, 
Chadwick  &  Warhurst, 
Parsons,  J.  II.  &  Co., 
Root,  J.  G.  &  Sons, 
Smith,  Gregory  &  Co., 
MansfieUl,  L.  W., 
Gugerty,  P., 
Hurst,  K., 
Fuller  <k  Lafoly, 
Jones,  T.  <fe  Co.,  Cold  Spring  Harbor. 
Cook,  Mrs.  Thankful  P.,  Concord. 
Atkinson,  W.  &  J.,  Cornwall. 

Montana  Mills,  Cornwall  (Canterbury). 
Green,  F.  M.  &  J.  0.,  Cropseyville. 
Cline,  William,  Crown  Point. 

Lock  wood,  J.  C.,  W.  Davenport. 

Hathaway  &  Penfield,  Delhi. 

Hall,  F.  J.  &  Co..  Dexter. 

(Jreen,  Robert,  Duanosbnrg. 

Brown,  Israel,  Durham. 
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Morse,  Alpheos  &  Co.,  EatoiL 

Darrow,  A., 

Blakeman,  E., 

Churchill  &  Co., 

Ebenezer  Society, 

Elba  Woollen  Mill, 

Allen  &  Graredin, 

Hazeltine  &  Co.,£llicott  (Jamestown). 

Elmira  Woollen  Co.,  Elmira. 

Randel,  W.  R., 

Yanny,  Levi  &  Co., 

Bailey,  Joshoa, 

Brooks,  James, 

Denmiick,  J.  W., 

Gilbert,  B.  R., 

Bryant,  William, 

Farmington  (Norton's  MiUs). 
Glenham  Woollen  Co.,  FishkilL 

Lamb,  Samuel  &  Co.,  Fort  Ann. 

Briggs.  T.  &  Son,        Fort  Coyingt<m. 
Shannon,  J.,  "  •* 

Brown,  Justus,  French  Creek. 


« 
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WestEatoo. 

Ebeneier. 

Elba. 

Ellicott 


Ephrmtah. 
Esopos. 

u 
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Gates. 

Oales  ville. 

GUboa. 

Granby. 

GranviUe. 

Green. 

Guilderland. 


Mulligen,  John, 

Rogers  &  Richardson, 

Desilva,  Ira, 

Kellogg,  Doratus, 

Stevens,  Jonatlian, 

Wheeler,  Ephraim, 

Spawn,  Elijah, 

Rockwell,  C.  IL,  Guilford  (Mt.  Upton). 

Haviland,  C.  A.  &  Co.,      Hamburgh. 

Shaw,  Alexander,  Hamden. 

Kilbourn  &  Son,  Low  Hampton. 

Tollman,  William,  Hartford. 

Rockwell,  C.  N.,  Hartwick. 

Mather,  N.  N.  &  Co.,  Hemlock  Lake. 

Spaulding,  C.  &  R.  E.,  North  Hoosick. 


Akin,  Robert, 
Stott,  C.  II.  &  F.  H., 
Fox,  Samuel, 
Huyck  &  Trencher, 
Kccfcr,  Nelson, 
Gardner,  Easton, 
Titus,  Elias  &  Co., 


Hudson. 


CI 
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Indian  Fields. 

Jackson. 

North  Java. 

La  Grange. 


Cady,  George  B.,     Lenox  (Clockville). 


Centre  Lisle. 
Little  Falls. 
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floilingsworth,  E., 

Butcher  &  Lenior, 

Mohawk  Mills, 

Saxony  Woollen  Co., 

Ward,  Robert  T., 

Niagara  Woollen  Co., 

pjdwards,  L.  N.  «fe  Son, 

Willard,  J.  A.  &  Son, 

Bantam.  John, 

Van  Sickler,  A., 

McMillan  Mills, 

Chadwick,  Ward  &  Chadwick,  Malta. 

Brown,  J.  F.,  Mamakating. 

Chester,  Moses  &  Co.,         Marcellns. 


Locke. 
Lockport 

Lyonsdale. 

McDonough. 

Madrid. 

Malone. 
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Marcellns  Falls. 

Massena. 

Mellenville. 


Bright,  S.  G., 
Briggs  k  Polley, 
fiowder  &  Co., 
PhilUp,  George  W., 
01  ark,  A.  L.  &  Co., 
Aikins,  Nelson  P., 
Allen  A  Buggy, 

Mendon  (Howaye  Falls). 
Gilbert,  0.  J.,      " 
Uayden,  W.  k  Son, 

Mentz  (Pt.  Byron). 
Erskine,  Madison  D.,  Mexico. 

Abbot,  William  B.,  Middleton. 

Newsome,  James.  " 

Bandall,  A.  P.  &  Co.,  Milo. 

Ellsworth,  Thomas,  Mimesink. 

Andrews,  Giles,  Montgomery. 

Schofield,  Capron  A  Co.,  " 

Mellen,  J.  &  Son,  Moravia. 

Winton,  J.  L.,  Morris. 

Lull,  H.  J., 

Morton,  Thomas,  Mottville. 

Allen,  OKver,  Mumfordsville. 

Bright,  E., 

Haines,  P.  S.  &  Co.,  Newburg. 

Harrison,  J.,  " 

Haigh,  Edward, 

Van  Horn,  B.  &  Co.,  Newfane. 

Niles  &  Van  Nostrand,  " 

Purdy,  Ebenezer,  Newfield. 

Helm  &  Kernan,  New  Hartford. 

Cranshaw,  Samuel,        New  Windsor. 
Leonard,  L.  W.  &  Co.,      " 
Higgino.  E.  S.  A  Co.,         New  York. 
Little  &  Dana,  "      " 

Bishop,  Ephraim  M.,  Olive. 

Johnson,  C.  E.,  Orange. 

Butcher,  William,  Oriskany. 

Gansevoort  Woollen  Co.,  " 

Ward  &  Co., 

Strong  A  Hubbell,  Oswego. 

Fletcher,  Wentworth  A  Co., 
Holroyd,  James, 
Home  Manufacturing  Co., 
Briggs,  Owen  A  Co., 
Kellogg,  D.,  Oswego  Falls. 

Allen  A  Gibson,  Otto. 

Edwards,  William,  Oxford. 

Williams,  A.  J.,  Paris. 

Wiley,  Morton  A  Craven,  Perry. 

Root,  F.,  Phelps. 

HuU,  M.  A.  A  Co.,  Pike. 

Crandall,  George  L.,  Pitcher. 

Gregory  A  Nichols,  Plattsburg. 

Petion,  C.  M.  A  G.  P.,  Poughkeepsie. 
Howe,  Alexander,  Providence. 

Curtis,  Quartus,  Queensbury. 

Johnson,  J.  M.,  Baymondville. 

Waterbury,  Henry,     Bensselaerville. 

120 


<( 
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Beardsley,  E., 
Manyri,  Orcelon, 
Winegar,  Ashbel, 
Perkins,  John, 
Yanney,  David, 


Rhinebeck. 
Richfield. 
Richmond. 
Riverhead. 
Rochester. 


Gordon,  Washburn  A  Co.,    Rushford. 
Van  Brocklin,  M.,  Ru§^ell. 

Lyons  A  Cleveland,  Salem. 

Wheeler,  Ira,  North     " 

Lyon,  B.  F.  A  Co.,  Sag  Harbour. 

Schermerhom,  Cornelius,  Sand  Lake. 
Cipperly,  George,  " 

Aiken  A  Kidder,  East  " 
Knowlson,  Andrew  "  " 
Donaldson,  J.  A  Co.,  West  " 
Loveland,  M.  K.,  Sardinia. 

Hogeboom,  P.  S.,  Schodack  Landing. 
Phoenix  Co.,  Seneca  Falls. 

Seneca  Knitting  Mills,         "        " 
Blanvelt,  I.  C.  A  Son,    Spring  Valley. 
Blanvelt,  I.  R.,  " 

Turner,  Sandford,  Sherburne. 

Kellogg,  W.  W.,  Skaneateles. 

Howard,  A.,  Solsvillc. 

Evans,  Charles  A  Son,        Southport. 
Brown,  James,  Stamford. 

Hart,  P.  W., 

Holcomb,  George,  Stephentown 

Bright  A  Wiley,  Stockbridge. 

Stafford,  John,  West  Stockholm. 

Van  Hoesen,  Abraham  W., 

Stuyvesant  Falls. 
Bradhead,  James,  Sullivan. 

Syracuse  Manufac.  Co.,         Syracuse. 
CoUis,  John  0.  A  Son,  Theresa. 

Hack,  J.  H.,  Thompson ville. 

Treadway,  James  W.,      Ticonderoga. 
Copwell,  Richard,  Troupsburg. 

Troy  Hosiery  Co.,  Troy. 

Troy  Woollen  Co.,  " 

Roy,  James  A  Co.  (shawls), 

West  Troy. 
Crain  A  Son,  Truxton. 

Dewey,  C,  Turin. 

Griswold,  John  D.,  Unadilla. 

Utica  Steam  Woollen  Co.,  Utica. 

Globe  Woollen  Co., 
Empire  Woollen  Co., 
Kemon  A  Co., 
Lowry,  S.  S., 
Rockwell,  James  A  Co., 
Butterfield,  S.  A  Son,  Vernon. 

Wright,  James,  Vienna. 

Sanders,  Stephen,  Villanova. 

Stark,  John,  Waddington. 

Burkick,  Abial,  Warreusburg. 

Waterloo    Woollen    Manufac. 
Co.,  ^ 

Church,  James  H., 


<( 


u 


It 


II 


11 
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Calder,  W.  H., 
Stone,  Lester, 
Smith,  Alexander, 
Allen,  Oliver, 


8.  Westerlo. 

Westfield. 

West  Farms. 

Wheatfield. 


Weaver,  Mrs.  Betsey,  Willismsville. 

Matthew  &  Hart,  Windham. 

Barr,  A.  R,  Wolcott 

Champion,  J.  A,,  B.  Worcester. 


Hew  Jersey. 


Blackwood  Mannfac.  Go., 
Oakes,  David  &  Son, 
Dubois,  E.  &  J., 
Camden  Woollen  Mills, 
Nichols,  William  H., 
Demerest,  J.  J., 
Duncan,  William, 
StiU,  J.  W.  &  Co., 


Blackwood. 
Bloomfield. 

Bridgton. 

Camden. 
Chester. 

Cresskill. 

Franklin. 


Little  FaDa. 

Mendham. 

Newark. 


Beattie,  Robert, 
Crane,  Thomas, 
Newark  Woollen  Mills, 
Duncan,  S.  B.', 
Newark  Hosiery  Co., 
Norfolk  &  New  Brunswick  Ho- 
siery Co.,  New  Bronswick 


« 


Pennsylyania. 


Cofferall,  Howard  &  Co.,    Alleghany. 

Bradley,  Samuel,  Son  &  Co., 

Reel,  C.  A  Co., 

Houser  &  Kendall, 

Bell,  B.  F., 

Doster,  Lewis's  Sons, 

Irvin,  J.  6.  &  Co., 

Dale  Brothers, 

Richard,  Henry  H., 

Fisher,  Joseph  &  Son,  Chandlersville. 

Rich,  John  i  Brother, 

Chatham's  Run. 
Shedwick,  James, 
Bccles,  Samuel,  Jr., 
Hall,  Robert, 
Powell  &  Oainpbell, 
Rhodes  &  Boyd, 
Martin,  R.  L., 
Carrol  &  Wigan, 
Green,  John  J., 
Wood,  Samuel, 
Greenwood,  Samuel, 
Kenworthy,  J.  &  H., 
Bullock,  Benjamin's  Sons, 

Conshohocken. 
Irvin,  J.  &  Son,  Crosbyville. 

Irvin  &  Leiper,  " 

Ingraham,  Joseph  &  Son,      Deerfield. 


(I 
II 

Bellefonte. 
Beirs  Mills. 
Bethlehem. 

Boolsburg. 

tt 

Boyertown. 


Chester. 

It 
tt 
tt 
tt 
tt 
tt 

Chester  Valley. 

Coatesville. 
tt 


Jackson,  James  A., 

Delmar. 

Webster,  Henry, 

Doe  Run. 

Roberts,  James  C, 

Downington. 

McClure,  Joseph  M., 

4i 

Craig,  James, 

Eastbrook. 

Neilson,  John, 

it 

French  &  Keith, 

Fairview. 

Smith,  G., 

Fallstown. 

White,  A.  C, 

Fayette  ville. 

Good,  Michael, 

(1 

Craig  &  Rumbcrger, 

Fraaklm. 

Fullerton  &  Co., 
Edelman,  John, 
Perry,  H.  0., 
McDowell,  M., 
McFarland,  George, 
Townsend,  John, 
Kelley  &  Co., 
Shimer,  J.  0., 
Ball,  W.  &  J., 
Jones,  George, 
Good,  Martin, 
Kendall  &  Fletcher. 


Freeportr 

Fredensonrg* 

Genesee  Fern* 

W.  GreenviUe* 

Gulf  Hills. 


« 


•< 


Haverford. 

Hellertown. 

Hepburn. 

Hestonville. 

Highspire. 

Houserville. 

Jerseyshore. 


Halfpenny  &  Anvle,         ^ 

Kennedcll,  John  &  Co.,        Kittaning. 
Kaye,  John,  Lawrenceville. 

Scatchard,  Joseph,  "        " 

Campbell,  A.  &  Co.,  Manaynnk. 

Houidekoper,  H.  S.  &  F.,     Mead  ville. 
Antrim,  dsbom.  Media. 

Edleman,  Samuel,         Menden  Creek. 
Broadbent,  Ammon,  Mercer. 

Bruiser,  Solomon,  Middleton. 

Cadwallader,  Welch  &  Co.,  Mill  Hall. 
Ileramilwright,  Jos.,    Milford  Sqnare. 


Glen  &  Houser, 
Johns,  J.  R., 
Eves  &  Brothers, 
Smith,  A.  F., 
Stewart  &  Pantifia, 
Wilde  &  Co., 
Levan,  George, 
Shaw,  James, 
Stover,  John  O., 
Blounts,  Shaw  &  Co., 
Hunter,  P.  H.  &  Co., 
Hay,  E.  &  Brother, 
Cass,  Grimshaw  &  Co 
Phillips  &  Aikens, 
Brooks,  John, 


Millneim. 
Millersburg. 
Muncy. 
New  Brighton. 


It 


it 


ti 


a 


New  Milltown. 

Newportville. 

Nittany. 

Norristown. 


It 


Oakdale. 

Northeast 

Parkesbvrg. 
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Philadelphia. 


M-.,  Baltic 


•sirpc 


••IIS, 


'}. 


■-Urf, 


l;iuufac  Co., 


I 


1  A., 

ithor, 


&  »S«.»n, 


« 

(( 

«< 
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*i 
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II 
i< 
II 

IC 
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II 
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11 
II 
11 
II 
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II 
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tl 
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II 
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II 
II 
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II 
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tl 
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II 
II 
II 
II 
II 

•  1 


I  Klotz,  Paul,                    Philadelphia. 

Landenberger,  Martin  &  Co., 

*i 

Lay  cock  &  Holt, 

<i 

Lecky,  John. 

II 

Lees,  James  &  Son, 

II 

Levis  &  Khoades, 

II 

Lewis,  J.  \V., 

«i 

Long,  James  &  Brother, 

i  » 

Lord,  James,  Jr., 

.1 

McDadc,  George, 

•  ft 

McDade,  James, 

II 

McDonald  &  Holmes, 

II 

McFetridgc,  James, 

•  » 

McHattoii,  William, 

II 

McMullen,  David, 

4l 

Martin,  Charles, 

•  1 

Meadowcroft  &  Winterbottom, 

II 

Midnight,  J.  T., 

(1 

Moffatt,  James  R., 

n 

Moffatt,  M.  it  J., 

«l 

Murray,  Kdward, 

il 

Nelson,  John  B., 

»l 

Osborne,  Robert, 

II 

Porter  &  Dickey, 

II 

Pollock,  James, 

11 

Preston,  James  M., 

<« 

Rallston,  James, 

IC 

Redpath,  M.  &  S.  C, 

il 

Ring.  David, 

*l 

Russell,  James, 

II 

Schofieid,  Thomas, 

II 

Schofield,  l^ranson  &  Co., 

II 

Schofieid,  8., 

11 

Scott,  Robert, 

II 

Sonneborn,  John  P., 

•1 

Simneborn,  Louis, 

II 

Soule,  H.  H., 

it 

Spencer,  Charles, 

il 

Steenson,  J.  &  S., 

II 

Stewart,  Cbarles, 

II 

Stewart,  William, 

II 

Sutton,  George  &  Son, 

« 

Swartz,  Joseph, 

II 

Thurlow  ik  Sons, 

II 

Tomlinson,  William, 

II 

Wallace,  David. 

II 

Waters,  John  M., 

II 

White,  Hugh, 

il 

Wilde,  Solomon, 

l( 

Winpenny,  Bolton, 
Wolfenden,  Shore  &  Co., 

II 

•1 

Wolfenden,    Winterbottom    & 

(Jo., 
VVhiteley  Brothers, 

II 

II 

Yewdell,  Samuel  (heirs  of), 

II 

Young,  William, 

II 

Arthurs,  James  k  Co.,       Pittsburgh. 

(Urtside,  Joseph,          Alleghany  Co. 

:  Shaeffe,  A.  &  1)., 

41 
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Rogers,  B.  G.  &  J.  A 

Plunkett's  Greek. 


Keefer,  William  L., 
Booser  &  Co., 
Brooks,  J.  M., 
Morrison  &  Gibboney, 
Shaw  A  Agnews, 
Brooks,  John, 
Blackwell,  John, 


Forterfield. 

Potter's  Mills. 

Reading. 

Reedsville. 

Richland. 

Sadsburyville. 

Salladaysbarg. 


Evans,  Samael  O., 

lliompsontown  Ststm 


Tost,  Isaac, 
Bncldey,  John, 
Bear,  Ephraim  S., 
Lee,  Charles, 
Staden,  W.  &  A., 
Graff  &  Firth, 
Clapham,  A.  G., 


Tulpehodn. 

WashiBgtfli. 

"Wayneslwif. 

Williai]i8{Nflt 

WorthmfUa. 

Woodviii 


Delaware. 


Griffiths,  J.  &  R.,      Henry  Clay  Mill. 
Bond,  James,  "         " 

Murphy,  Thomas,  Middleton. 

Dean,  Joseph  A  Son,  Newark. 


Clark,  H., 
Taylor,  James, 
Worrall,  Thomas, 
Shaw,  John, 


Kewp^ri 

StantML 

Wil]]UDgti& 


Xaryland. 


Adhland  Man*g  Co.,  Wethered, 
Brother  &  Nephew,   • 

Wetheredsville,  Bait.  co. 
Allen  &  Pearson,  Bay  View,  Cecil  co. 
Bradshaw,   William, 

Simpsonville,  Harford  co. 
Chilcoat,  Richard  &  Son, 

Jefferson,  Frederick  co. 
Castle,  0.  B., 

•  Brownsville,  Washington  co. 
Carroll,  Owen, 

Bladensbnrg,  Prince  George  co. 
Crawford,  James,  jNortheast,  Cecil  co. 
Devries  &  Schofield, 

Marriottsville,  Carroll  co. 
Faucett,  B.  &  J., 

Colesville,  Montgomery  co. 


Franklin  Mill, 

Wetheredsville,  Baltimore  ca 
Hanay,  Washington, 

Pleasantville,  Harford  ca 
Hibbard,  Joseph  H.  &  Brother, 

New  Windsor,  Carroll  co. 
Jackson,  John  R., 

Black  Horse,  Harford  co. 
Mallien  &  Brother, 

Wellington,  Queen  Anne  eo. 
Murphy,  Thomas,  Warwick,  Cecil  co. 
Sentenan,  Lawrence  (yam), 

Fair  HiU,  Cecil  ca 
Shaeffer,  David, 

Bohrmansville,  Carroll  co. 
Townshend,  Samuel, 

Brorhville,  Montgomery  co. 


West  Virginia. 

Bradlee,  EUzabeth,    Wheeling. 


Ohio. 


Tooker  &  Leonard, 
Foutz,  M.  &  E.,        West 
Dews  &  Kauffman, 
Palmer,  Willard  D., 
Bedford  Woollen  Mill, 
Mcintosh  &  Son, 
Bucyrus  Mill  Co., 
Clapper,  S.  &  Co., 
Alexander,  L., 
Bobbins,  John, 
Glozer,  Brothers  &  Co., 
Gillis,  S.  W.,  treasurer, 
Miller  &  Fritch, 


Akron. 

Alexandria. 

Alpha. 

Austinburg. 

Bedford. 

Beverly. 

Bucyrus. 

Canton. 

Cincinnati. 
Circleville. 

4( 


Cleveland  Woollen  Mills,  Cleveland. 
Fitch  &  Clark, 

Columbus  Woollen  Co.,  Colmnbod. 

Cuyahoga  Falls  Woollen  Mill, 

Cuyahoga  Falls 

Fish,  William,  Dayton. 

Hummelri^ht  &  Son,  DelpIio^« 

Crewzet,  Menager  &  Co.,  GallipoLv 
Le  Clercy,  A.  &  F.  L.  &  Co., 

Coffin,  Alonzo,  Ghent 

Johnson,  G.  B.,  Granrilie. 

Pfistner  &  Halbertson,  Greenville. 

Shuler  &  Benninghoffer,  Hamilton. 
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Lancaster. 
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Dyson  A  Bremen, 

Olds,  L.  H., 

Kaughman  &  Oberdoffer, 

liowery,  George, 

Shaw,  Thomas, 

Parmalee,  A.  S., 

Slagle,  0.  BL, 

Sticklei,  Edward, 

Gledhill,  Walter, 

Pretzinger,  J.  P., 

Painter,  Andrew, 

Bawson  &  Welch, 

Stnart,  E., 

Goodale,  J.  P., 

Wise,  Jesse, 

Batledge,  William, 

Bracken,  E., 

Lautzenheizer,  Bigger  &  Co., 

Napoleon. 
Wilson  &  Smith,  Newark. 

WilUams,  T.  K.  A  Co., 

New  Philadelphia. 


Liverpool. 

London. 

Lowdensville. 

Lucas. 

Manchester. 

Mansfield. 

Marysville. 

Mechanicsburg. 

Middlebury. 

Midway. 

West  Milton, 

Mt.  Pleasant. 


Pardee,  Luther, 
Boots,  P.  H.  &  F.  M., 
Messmore,  John, 
Gledhill,  John  &  Sons, 
Wilson,  Thomas, 
Long,  A.  &  Son, 
Maxwell  &  Anderson, 
Gibson,  W., 
Babbitts,  C, 
Paden,  James, 
Barrett,  George, 
Wallace,  James  &  E., 
Smith,  Gross  &  Dorsey, 
Troy  Woollen  Mill, 
Boss  &  Hitt, 
Stevens  &  Jones, 
Clark,  Dennis, 
Cranston,  J., 
Barrett,  George, 
Walker  &  Lyman, 
Shaw,  J.  B., 


Northampton. 

Oxford. 

Puncort. 

Bavenna. 

Boscoe. 

Shelby. 

Sidney. 

St.  Mary's. 

Springfield. 

Spring  Valley. 

Steubenyille 

Tiffin, 

Troy. 

Urbana. 

Warren. 

Washington. 

Wheelersburg. 

Xenia. 

Youngstown. 

Preble  co. 


Indiana. 


Broadbent,  Stephen*  Anderson. 

Adams,  Bobert,  " 

Keller,  John,  Brewersville. 

Cockefair,  J.  &  Son,  Cambridge  City. 
Wells,  James  &  Co.,  Clayton. 

Carter,  Samuels  &  Co.,  Colimibus. 
Boots,  P.  H.  &  F.  M.,  Connersville. 
Carter  A  Blake,  Danville. 

Green,  John  W.  &  Co.,  Evanvsille. 
Schaeffer,  Bimroth  &  Co.,  " 

French,  Hanna  A  Co.,  Port  Wayne. 
Sailors,  Baldwin  &  Co.,  Franklin. 

Bamter  &  Winegar,  Goshen. 

Test,  J.  &  W.,  Hagarstown. . 

Solomon  &  Zeigler,  Hope. 

Oeisendorff,  G.  W.  &  Co., 

Indianapolis. 
Merritt  &  Coughlin, 
Patterson,  S.  M., 
Aldrich,  William, 
Bichardson,  S.  B., 
Cammack,  Nathan, 
Palmer  &  Warden, 


Comstock,  John,    North  Manchester. 
Wallace,  Thomas  &  Co., 

North  Manchester. 
Creed,  John  L.,  New  Albany. 

Shaws  &  Kline,  Noblesville. 

Van  Zant,  J.  H.  &  Co.,      Owensville. 
Head,  T.,  Pittsburg. 

Eicher,  Alexander,       Pleasant  Mills. 


Jeffersonville. 
Logansport. 

Milton. 
Mishawaka. 


Test,  A.  &  Co., 
Aiken  &  Nixon, 
Huigh  &  Hutchinson, 
Schofield,  Joseph  &  Co., 
Hanna,  James  T., 
Geisendorf  &  Co., 
Staley  &  Soury, 
Ellis,  George  F., 
Kennedy,  S.  S.  &  Co., 
Newton  &  Schofield, 
McClellan,  James, 
Cissna,  Bobert  &  Co., 
Whiteside,  Steel  &  Co., 
Steams,  H.  E.  &  C.  F., 
Semans,  John  L., 


Bichmond. 


n 


Bising  Sun. 

Bochester. 

Bome. 

South  Bend. 

Terre  Haute. 

H  It 

Vernon. 

i( 

Wabash. 

14 

Westfield. 


Qlinois. 


Nichols,  F.  B., 
Stolp,  J.  G., 
Mayers,  Jacob, 
Piper,  John, 
Olark,  Charles  A., 


Alton. 

Aurora. 

Bloomington. 

Canton. 

Carpentersville. 


Bobertson,  J.  T.  &  Co.,*  Carrollton. 

Kennedys  &  Wees,  Gharlestown. 

Hobson  k  Aylesworth,  Danville. 

Boyd,  Haskeii  &  Co.,  Decatur. 

Kendrick,  G.  W.,  Blgin. 
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Hopper,  Trill  &  Co., 
Capps,  Joseph  &  Son, 
Bruner,  Thomas  H., 
Wiley  &  Proctor, 
Folger,  Samuel, 
Hampton,  David, 
Ross,  B.  H., 
Husman,  Henry, 


Hopper's  Mills. 

Jacksonville. 

Lewis  ton. 


<4 


Logansport. 

Macomb. 

Mt.^Sterllng. 

Okaw. 


Bale  k  Hill, 

Petersbnrf. 

Wike  &  Co., 

Fitisidd. 

Afflick,  T.  B., 

Richnev. 

Heitz,  J.  B.  &  Co., 

RoshTflk 

McCInrkin,  Matthew, 

Spirti 

Dickerman  &  Co.» 

Springfidi 

Gere,  J.  &  Co., 

UrbaBL 

Xiohigan. 


Ann  Arbor. 


(I 


<( 


i( 


« 


it 


Bent,  W.  B., 

Corn  well  Brothers, 

Osbom  &  Co., 

Tomlinson  &  Co., 

McCall  &  Brother, 

Palmer,  P.  J.  &  J., 

Wallace,  William, 

Lyman,  P.  S., 

Thompson,  E.  W.  &  Co.,  Dexter. 

Galler3%  William,  Eaton  Rapids. 

Alexander,  Samuel  C,      Fentonville. 

Huntley,  6.  M.,  Grand  Rapids. 

Karle,  John  E.  &  Co.,        " 

Bliss,  Milton,  Ionia. 


Atlas. 
Battle  Creek. 
Corunna. 


Brigham,  E.  B., 
Gardner,  H.  R.  ib  Co., 
Avery,  Abel, 
Huntley,  G.  W., 
Davis,  Gteorge, 
Pitears,  Jacob, 
Norman  &  Smith, 
Parkville  WooUen  Mill, 
Paddack,  H., 

Roberts,  Edward  &  John, 
Nichol,  John, 
Spencer,  Erastus, 
Deaves,  R.  F., 
Tpsilanti  WooUen  Mill, 


JackaoL 

JonesTiQe. 

Lowd. 

LyoBL 

MiJlbii 

Monroe. 
Parkrille. 

Pontiae« 

Rochester. 

St  Clair. 

Smyrna. 

TecmnsrfL 

TpsilaDtL 


Wisconsin. 

Appleton. 

li 

Baraboo. 


ii 


Hutchinson,  J.  W., 
Spaulding,  J.  W., 
Droun  &  Andrews, 
Dean,  John  &  Co., 
Stewart,  G.  H.  &  Co., 
Richards,  S., 
Gallon,  James, 
Law  ton  &  Perkins, 
Roberts,  J.  D., 
Cedarburgh  Woollen  Mill, 

Cedarburgh. 
Carpenter,  George  W.  &  Co., 

Fond  du  Lac. 


Beaver  Dam. 

Bentonsport. 

Burlington. 

Cambria. 


Fox  Lake. 

Janesville. 


Madison. 

Menosha. 

Prattsvillc 


Fox  Lake  Woollen  Mill, 
Wheeler,  F.  A.  &  Sons, 
Whittaker,  F., 
Madison  Woollen  MHl^ 
Priest,  Daniel, 
Nye,  H.  D., 
Prentiss  &  Famsworth, 

Sheboygan  Falls. 
Krauskoss,  Jacob,  Snttonville. 

Jones,  Daniel  &  Co.,  Watertown. 

Patzer,  VoUamer  &  Semler, 

West  Bend. 


Iowa. 


Amana  Society, 
Leible  &  Co., 
Meek  &  Brothers, 
Smedley,  Wheelock  & 
Clark,  John, 
Talbot  &  Gardner, 
Benedict,  J.  H., 
Sawyer,  Mrs.  Jennette. 


Amana. 

Benton  port. 

Bonaparte. 

Co.,    Brighton. 

Cedar  Rapids. 

Centre  ville. 

Eddyville. 

Fort  Madison. 


Thorp  &  Co., 
Lonsdale,  John. 
Davis  &  Robinson, 
Gross  &  Smith, 
Proudfeit  A  Baugh, 
Zulauf,  John  &  Co., 
Cline,  Lenon,  &  Co., 
Allender  &  Ketchum, 


Minnesota. 


Eastman,  Gibson  &  Co.,  Minneapolis. 
Veazie,  Demeritt  A  Brown,         " 


Wallace  &  Wheeler, 


Genoa. 

Morrisbnre. 

Northfield. 

Osceola. 

Oskaloosa. 

Ollumwa. 

Penora. 

Vernon. 


Preston. 
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KissoorL 


Wadkins, 


Hainesyille. 
Liberty. 


Dale,  James  H., 

Golbum,  Everett  k  Jaggers,  Liberty. 

Watson,  Samuel  k  Son,  Oregon. 


Elliott,  W.  H., 
Gibbs  k  Ross, 
Buell,  Gkorge, 
Carding  Machine  Go., 


St  Catherine. 

St.  Charles 

St.  Joseph. 

Unionville. 


Kentucky. 


Herold,  J.  G.,  Covington. 

,  Asherst,  J.  T.  k  Brother,  Georgetown. 
Steadman,  L.  C,  '' 

Marrimon,  J.  T.  k  Son,  Harrodsburg. 
Loud,  Bichard,  Lexington. 

Woolley,  George,  " 

Thompson  &  Van  Dalsen,  " 

Edlich,  0.,  Louisville. 


Louisville. 


u 


Richardson,  L., 

Davies,  D.  H., 

Brownell,  S., 

Lindsey,  R.  A.,  Orangeburg. 

Gate  k  Warner,  Owensboro'. 

ShelbyviUe  Woollen  MiUs,  Shelby^e. 

McMillen  k  Wright, 

Stamping  Ground. 


California. 

Pioneer  Woollen  Co.,    San  Francisco. 


Lynn  Manufac.  Co., 


Oregon. 
Brownsville.  |  Willimetta  Mano&c  Co., 


Salem. 
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STATISTICS  OP  THE  PRODUCTION  OF  IRON  IN  THE 
UNITED  STATES  IN  1860,  AND  A  LIST  OF  THE  PRINCI- 
PAL BLAST  FURNACES  AND  ROLLING  MILLS  IN  THE 
NEW  ENGLAND,  MIDDLE,  AND  WESTERN  STATES 

[Since  1800  there  has  been  a  considerable  increase  both  in  the  number  of  Blast  Fl^ 
naces  and  Rolling  Mills.  Never  was  the  trade  in  iron  so  aetive  and  prosperooi  m 
now,  or  its  future  mpre  hopeful  and  brilliant  Europe  has  probablj  eshaoitad  iti 
capacity  for  the  production  of  a  superior  quality  of  Iron,  and  the  United  %Ukh 
from  their  inexhaustible  resources,  are  destined  to  become  the  aoaree  of  soppij. 
for  the  world.  The  ores  and  the  coals  of  England  are  both  inferior,  and  it  it  oalj 
by  exercise  of  great  skill,  and  subjection  to  numerous  refining  processes,  that  Ihi 
of  a  tolerable  quality  is  made.  Germany  and  France  have  good  iron  ores,  boi  tit 
deficient  in  mineral  coal,  and  when  the  forests  cease  to  supply  ohareoal,  the  qnsUtf 
of  their  iron,  inferior  as  it  now  is,  will  still  further  retrograde.  Bnaaia  prodoeei  s 
good  quality  of  Iron,  but  the  sources  of  supply  are  so  distant  that  it  reqnint 
nearly  two  summers  to  reach  a  port  of  shipment  The  war  has  secored  to  the  iroa- 
masters  of  the  United  States  a  protection  more  reliable  and  stable  than  any  protoe* 
tive  tariff,  and  they  can  now  proceed  to  extend  their  operations  with  confidenesof 
permanency ;  and  when  they  have  supplied  the  home  demand,  they  will  Iists 
acquired  skill  and  advantages  that  will  enable  them  to  oompete  raooeasfolly  with 
other  nations  in  foreign  markets.] 

TOTAL  HVMBEB  OP  IBOV  W0BK8  DT  THE  1THITED  8TAIE8. 

Antbradts  Blast  FamsoM......... 121 

Coke  «  " „^  M 

Raw  BitaminoQf  Goal  Blaat  TumaoM ««........  li' 

Charcoal  Blaat  Furnaces «. ».m...«mm.m.m..m         411 

Total  number  of  Blast  Furnaces m......^.         —»         W 

Bloomaries • •......• ; ..».....«...«.«—«»■ ■— «—         SM 

Forges ^.....^.......m..  18t 

BoUingMUls — ............^  » 

Total  of  all  kinds  running  or  In  running  order l^^I 

Number  of  Double  Puddling  Fumaoes  In  the  MUls, 9tt 

«       Single        «  «  «  ...«M..«.«^....       IjOM 

Total  number  in  the  Rolling  Mills ^ *• -       M^O 

Number  in  the  Forges -  M 

Total  number  In  United  SUtes !•»* 

Total  number  of  Bloomary  Fires .«•  MS 

**           "          Refinery  or  Forge  Fires  proper.... I9S 

«          «           NaU  Machines •~.  M<* 

Pig  Iron  produced  in  1860 Tons,  MT^...^  T»lu^  faO,8TV* 

Bar  and  other  rolled  Iron «     609,084......  ««       SM88,70B 

Cast  Iron ^ ^ «....^  "       fffttlW."** 

Stoam  Engines  and  Machinery .........^..^  «       47,6tf,96l 

Coal,  Anthracite „     Tons,  ^liJMl..^       Talae,  tll^4,iT4 

"     Bituminous «     «^8,0e0..«^  •        MSIjOeS 

Aggregate 14,838,022....^  $20^2IMV 
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A  LIST  OF  THE  ANTHRACITE  AND  CHARCOAL  FURNACES 
AND  ROLLING  MILLS  IN  THE  NEW  ENGLAND,  MIDDLE 
AND  WESTERN  STATES,  IN  1860,  WITH  NAME  OF  OWNERS 
AND  MANAGER,  AND  WHEN  BUILT. 


Anthracite  Furnaces  in  Sew  England. 


Berkshire  No.  1, 1853 •Gay  &  Bart, 

West  Stockbridge,  Hftss. 

Berkshire  No.  2, 1857,  Gay  &  Bart, 

West  Btockbridge,  Mass. 


Sharon,  1854,  Hiram  Weed  &  Co., 

Sharon  Village,  Ck>nn. 
BoU's  Falls,  1844,  D.  &  £.  Wheeler, 

Kent  Station,  Conn. 


Anthracite  Pnmaces  in  Sew  York  and  Sew  Jersey. 


Port  Henry  No.  1, 1847,  Port  Henry  Furnace 
Co.^ohn  H.  Beed,  Trees.,  Essex  co. 

Port  Henry  No.  2,  1854,  Port  Henry 

Furnace  Co.,  John  H.  Beed,  Trees.,  "    " 
Biscoe,  1856, 13x42,  Westport,  *    " 

Clinton,  S.  A.  Munson,  owner,  near  Utica, 

Oneida  co. 
Hudson  1  and  2, 1850,  C.  C.  Alger, 

Hudson,  N.  T. 
Fonghkeepsie  No.  1, 1848,  Beck 
A  Kuhnhardtt  Supt  A.  Town, 

Poughkeepsie,    * 
Fonghkeepsie  No.  2, 1853,  Beck  & 


Euhnhardt,  Supt  A.  Town, 

Poughkeepsie,  N.  Y. 


Napanock,  F.  Bange,  owner,  Supt.  II. 

S.  Brinton,  Napani 

Croton,   1857,  Nichols  &  Co., 


ipt. 
»ck. 


Napanock,  Ulster  co. 


Supt.  D.  L.  Merrit,  Croton  Landine,  N.Y. 
Peekskill,  1854,  Warren  Murdoch,  Peekskill. 
Greenwood  Nos.  1  and  2,  B.  P.  &  P. 

P.  Parrott,  Orange  co. 

Manhattan,  1854,  Headley,  LeffartsA 

Co.,  Supt.  M.  Brock,  Manhattan ville 

Boonton.TuUer,  Lord  &  Co.,  W.  G. 

Lathrop,  Supt,  Boonton,  N.  J. 


Anthracite  Pnmaces  in  Pennsylvania. 

[For  a  description  of  some  of  the  largest  blast  Aimaces  in  Pennsylvania,  see  pp.  8^90.] 


Cooper  Nos.  1,  2,  3,  see  p.  577. 

Durnam  No.  1,  1848,  tk>oper  & 
Hewitt,  near  Easton. 

Durham  No.  2,  1851,  Cooper  A 

Hewitt,  ••        •• 

South  Easton,  1853,  Charles  Jack- 
son Jr.  ••        •* 

Glendon  Nos.  1, 2,  3. 1844,  '45,  and 
'50,  Charles  Jackson,  Jr.,  owner, 
W.  Firmstone  Supt.,  "        •• 

Allentown  Nos.  1,  2,  3,  4,  see  p.  577, 

Allentown. 

Lehigh  Crane  Co.,  see  p.  576,  near 

lep,      ' 

Lehigh  Valley,  1855,  B.  S.  Le- 
Tan,  Supt.,  •* 


II 

M 


niomas  Iron  Co.,  see  p.  576, 

apt 
Poco,  185o,  Carhon  Iron  Co.,  Dennis 

Bowman,  Pres.,         Parry  ville,  Carhon  co. 
ICauch  Chunk,  9x33,  Weiss,  Lippen- 

cott  &  Co.,  W.  McDowell,  manager, 

Mauch  Chunk. 
Pioneer,  1837,  Atkins  A  Brother,  Pottsville. 
Leesport,  1853,  F.  S.  Hunter.,  Agent, 

Bapt.  T.  Cole,  Leesport 

ICoeelem,  1823,  F.  8.  Hunter,  Supt. 

Nicholas  Hunter,  near  Leemport,  Berks  oo. 
Bobesonia   No.  1,  1858,  BobMon, 

White  A  Co.,  *      " 

Bobeoonia   No.  2,  1858,  Bobeaon, 

White  A  Co..  «      « 

Beading,  1854,  Seyfert,  If cManus  A 

Co.,  Beading,  ••      •• 


Henry  Clay  No.  1,  1846,  Eckert  <k 
Brother,  Supi  D.  E.  Benson, 


Reading,  Berks  eiii 
.Eck- 


Henry  Clay  No.  2, 1854, 15x38 
ert  &  Brother,  Supt.  D.  E.  Ben- 
son, Beading, 

Keystone,  1854, 12x45,  Birdsborough, 


II 


Hopewei 


Hopewell,  1857,  Clingan  &  Buckley, 

~  lU,    " 

579. 

854,*Miller,  Patters 
liingsn     ..   -^    .  ^ 

Lucinda,l^,Wm.Schall,Norris't'n,  " 


M 
M 


Phoenix,  see  p.  579. 
omery,  1854,1 
ollingsworth,  Port  Kennedy,  Montg.  ca 


Montgomery,  1854,  Miller,  Patterson 
AH" 


If 
II 

If 

II 


Swede,  Nos.  1  and  2,  Joel  B.  More- 
head,  near  Norristown,  " 

Plymouth,  1845,  Stephen   Colwell, 

Plymouth,  " 

Merion,  1848,  Joel  B.Morehead,   "      " 

Springmill,  1844,  D.  Reeves  and 
others,  Springmill,  *• 

William  Penn  No.  1, 1845,  Hit- 
ner,  Cresson  &  Co.,        near  '*        *• 

WUliam  Penn  No.  2. 1853,  Hit- 
ner,  Cresson  &  Co.,        near  •♦•••« 

Shamokin,  1842,  H.  Longenecker  A 
Co.  Shamokin,  Northumberland  cc 

Chulasky,  15x42,  J.  V.  L.  DeWitt, 
Supt.  R.  W.  Richardson,  ••         " 

Franklin,  1846,  David  Reeves  A 
Son,  near  Danville,  Montour  co 

Pennsylvania,  see  p.  579. 

Columbia,  1840,  J.Y.  A  J.  Grove,      ••       •• 
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Boaring  Creek,  1840,  E.  Beynolds 

A  Bro.,  Supt  Wm.  Kase,  Moutoor  oo. 

Safe  Harbor,  1848,  Beeves,  Abbott 
A  Ck).,Supt.  Wyatt  W.  Miller, 

near  Golumbia,  Lancaster  oo. 
Conestoga,  1853,  C.  (Reiser,  Lancaster,  "        " 
Shawnee  No.  1, 1844,  A.  &  J. 

Wright,  near  Colombia,     ••        •• 

Shawnee  No.  2. 1853,  A.  A  J.  Wrieht, 

near  Colnmoia,  ••        •* 
Cordelia,  1848,  Kanffman,  Shseffer 
A  Co.,  Snpt  C.  S.  Kanffman, 

near  Columbia.  "        * 
Si  Charles,  1853,  Clement  B.  Grubb, 

near  Columbia,  "       ** 
Henry  Clay,  1845, 
C.  B.  Penrose  A 
Co.,  "  ••  ••        •• 

Chickeswalungo, 

1846,  £.  Htdde. 

man  A  Co.,        "  ••  u       m 

Eagle,  1854,Bagle, 

Beaver  A  Co.,   «  ••  u       m 

Donegal,  1847, 

EckertAMyers,"  ••  mm 

Marietta  No.  1, 1849,  Musselman  M 

Watts,  Marietto,  ••        •• 

Marietta  No.  2, 1850,  Mussel- 
man  A  Watts,  -."        ••       •• 
Middletown  Nos.  1  and  2,  Wood  M 

Stirling,  Supi  J.  C.  Boyle, 

Middletown,  Dauphin  co. 
Cameron,  1856,  Landis 

4  Co.,  ••  ••        •• 


Harrisburg,  1845,  David  B.  Porter, 

Supt  WT  Keller,  Dauphin  ca 

Paxton,  1855,  MoCormick  A  Co., 


near  Harrisburg,    " 
eposit,  1854,  Ginsric 
baugh  A  Co.    Supt  8.  IC.  Krauser, 


Union  Deposit,  1854,  Gingrich 


bure, 
.Bab. 


New  Market,  1855,  Light  A  Early, 

near  Miflerstown,  Lebanon  co. 
Dudley,  1855,  B.  W.  Coleman, 
North  Lebanon  Nos.  1,2  and  3,  George 

Dawson  Coleman,  Supt  Charles  B. 

Forney,  ••       ■ 

Cornwall  Not.  1  and  2.  B.  W.  A  W. 

Coleman,  Supt.  B.  Mooney,  "        " 

Stanhope,  1835,  Breitenbach  A  Sheets, 

near  Pinegrove,  Schuylkill  ca 
Duncannon,  1853,  Fisher,  Morgan  A 

Co.,  Perry  ca 

Lewistown,  1846,  Ettine.  Graff  A  Co., 

Supt.  Wm.  Willis,    Tiewistown,  Mifflin  oo. 
Hope,  1810,  J.  Murray,  near  " 
Bloom,  1847,  McKelvy  A  Neal,  Columbia  co. 
Irondale  Nos.  1  and  2, 1844,  Blooma- 

burg  Iron  Co.,  Charles  B.  Jack- 
son, Jr.,  Supt, 
Henry  Clay,  1847,  Samuel  Bettle, 
Williamsburg,  1845.  M.  McDowell. 
Hunlach's  Creek,  1854,  William 

Koons,  Luieme  oa 

Lackawanna,  see  p.  578. 
Union.  1854,  Beaver,  Geddes  A  Co.,  Union  oo 
Margarett%,  1855,  Bingham,  McKin- 

ney  Sb  Co.,  Supt  Mr.Kremor.  Lycoming  co. 
MUl  Hall,  1830,  Mill  Hall  Iron  Co..  Chntoa  co. 


M 

M 


ft 
H 

M 


Anthracite  Furnaces  in  Maryland. 


Bough  and  Beady  Nos.  1  and  2, 9x30, 

Joseph  A  George  P.  Whitaker, 

^Iavr6*de-Grace 
South  Baltimore,  10x33,  Daniel  M. 

Beese,  Baltimore. 


Ashland,  11x32,  Ashland  Iron  Co., 
Supt.  Richard  Green,  near  Baltimore. 

Oregon,  11x36,  Ashland  Iron  Co., 
Supt  Bichard  Green,  near 


If 


Charcoal  Fnmaces  in  New  England. 


Katahdin,  1845,  David  Pingee, 

Pificata(^ua  co.,  Maine. 
Dorset,  (old),  Bennington  co.,  Vt 

Conant,  1820,  Brandon  Carwheel  Co., 

Supt  George  W.  Palmer,         Brandon,  * 
Pittsford,  1824,  Pittsford  Iron  Co., 

Supt  Mr.  Granger,  Rutland  co.,  ** 

Nortn  Adams,  1845,  North  Adams 

Iron  Co.,  Supt.  J.  £.  Marshall, 

Berkshire  co.,  Mass. 
Cheshire,  1818,  Cheshire  Iron  Co., 

Supt  E.  W.  Thayer,     Berkshire  co..     •• 
Briggs,  1847,  Samuel  Smith, 

Lancsborough,  Berkshire  co.,  Mass. 
Lenox,  1839,  Lenox  Iron  Co.,  Supt 

W.  A.  Phelps, 

Berkshire  co.,   •• 
Bichmond,  9x31,  Richmond  Iron  Co., 

Supt.  John  H.  Coffin,  Berkshire  co.,       ** 
Vandusenville,  1834,  "  "         • 

Mount  Biga,  1845,  Salisbury  Iron 

Co.,  Litchfield  county,  Conn.  J 


(f 


II 


Beckley,  1847,  John  A.  Becklev, 
Supt  John  Dunmore,  Litchfield  co.,  Conn. 

Forbes,  1832,  Forbes  Iron  Co.,  " 

Scovills.  1844,  Scovills  &  Co.,    "        "      " 

Buena  Vista,  1847,  Hunt,  Lyman  & 
Co.,  Supt  D.  M.  Hunt  Litchfield  co.,    ** 

Cornwall,  1832,  Supt  Samuel 
Scovill, 

Cornwall  Bridge,  1833,  W.  Corn- 
wall, 

Joiceville  and  Chapensville, 
Landon  <feCo.,  Chapensville,  " 

Weed's,  7x24,  Hiram  Weed, 

Sharon  Village,    ** 

Kent,  1846,  Stewart,  Hopkins 
&  Co.,  Kent,  " 

Lime  rock,  1825,  Canficld  & 
Bobbins,  Salisbury,    •• 

Sharon  Valley,  8x34,  H.  Lan- 
don &  Co.,    Sharon  Valley,  " 

Macedonia,  1826,  C.  Edwards,  - 


u 


fl 


M 


M 


U 


II 
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Charcoal  Furnaces  in  Sew  York  and  Sew  Jersey. 


II 


M,  1845,  W.  L.  Pomeroy  A  Co., 

Copake.  Duchess  co.,  N.  Y. 
b's,  1854.  Benedict  A  Co, 

Millerton,  Duchess  co.,      " 
"XoTik  East,  1847.  Mr.  Dagon, 

Millerton, 
.AxBenia.  1825.  Mr.  Gridle^, 

Amenia,    ••        " 

^White's  Dover,  1846,  William 

White,      Dover  Plains,        ••        * 

SPishkill, Isaac  White, 

Hopewell,        **       * 
3>ovor,  1835,  L.  S.  Dutcher 

A  Co.,  lessees,  South  Dover,  *•      •• 
Seekman's,  9x3G,  Stirling, 

Foster  A  Co.,  Pouehkoepsie,  •*       " 
Greenwood,  1811,  R.  P.  A  P.  P. 

Parrott,       Greeenwood,  Orange  oo. 
8outhfield,  1839,  Peter  Townsend 

A  Co,,  Southfield,  Orange  co., 

Sterling  No.  2,  1847.  Peter 

Townsend  A  Co.,  Warwick    '*       ** 
Mount  Hope,  1836,  B.  F.  Wood- 
ruff,        Fort  Ann,  Washington  co.. 
Brasher,  1835,  Isaac  W.  Skinner, 

St.  Lawrence  oo., 
Fullerville,  1846,  Fuller  A  Peck, 

St.  Lawrence  co., 
Bossie,  1844,  George  Parish,  Supt.  C. 

L.  Lum,  St.  Lawrence  co., 

Taburg.  1832,  £.  B.  Armstrong. 

Rome,  Oneida  co., 
Wolcott,  1846,  Leavenworth, 

Hendrick  A  Co.,  Wayne  co., 

OnUrio,  1847,  J.  M.  French 

A  Co.  '*        *• 

Clinton,'  1848,  Georee  B.  Har- 
lis,  Ontario,  Wayne  co., 


II 


II 


Adirondack,  1827,  Adirondack 
Iron  and  Steel  Co.,  Supt.  J.  R. 
Thompson,  Sanford  Lake,  K.  T. 

Crown  Point,  1845,  £.  S.  Bouge, 

Essex  CO., 
Alpina,  1846,  Z.  H.  Benton. 

Oxbow,  Jefferson  co., 
Redwood,  1857,  S.  C.  Sardan. 

Redwood,  Jefferson  co., 
Wegatchie,  1846,  A.  P.  Sterling, 

Antwerp,  Jefferson  co., 
Sterlingburg,  1846,  A.  P.  Sterling. 

Jefferson  co.,    "  ** 
Sterlin^bush,  1848,  James  Sterling, 

Jefferson  co.,      " 
Sterlingville,  1857,  James  Sterling, 

Jefferson  co., 
Constantia,  9x35,  William  A.  Judson, 

Oswego  CO., 
Norwich  No.  1, 1856,  Reed,  Haynes 

A  Co.,  Norwich,  Chenanso  co., 

Norwich  No.  2,  1856,  Andrews.  Rider 
A  Co.,  Chenanf^o  co., 

Renton's  No.  1, 1854.  James  Quimby, 

Supt.  Joseph  Marteen,  Newark,  N.  J. 

Renton's  No.  2,  1857,  James 

Quimby, 
Freedom,  1838,  Peter  M.  Ryerson, 
near  Pompton.  rassaic 
Pompton,  1837,  Wm.  C.  Vree- 


M 


If 


II 


II 


II 


land,  Pompton,     " 

Mellville,  ia53,  R.  D.  Wood, 

Millville,  Cumberland  co., 
Wawayanda,  1845,  Oliver  Ames  A 

Son,  Supt.  J.  A.  Brown,  Sussex  oo., 
Franklin,  1770,  James  H.  Holdane, 

Presi,  Franklin  Village, 

Oxford,  1755,  Charles  Scran  ton  A  Co., 

Warren  co.. 


Charcoal  Tnmaces  in  Pennsylvania. 


Lehigh,  1826.    Levan    A    Balliott, 

N.  Whitehall,  Lehigh  co. 
Hampton,  1809,  Frederick  Sigmund, 

Sheimersville,    "       ** 
Maria.  1845,  S.  Balliott  A  Co.,        Carbon  co. 
Pennville.  1853,  John  Balliott, 
Rockland,   1791.  J.  V.  R.  Hunter, 

Supt..  J.N.  Hunter , near  Kutztown, Berks  CO. 
Mount  Laurel,  1836,  W.  H.  Clymer 

A  Co.,  near  Readine,    " 

Maiden  Creek.  1854,  George  Merkfe,  •• 
Mount  Penn,  1827.  Shalter  A  Kauffman," 
Hampton,   1846,   E.  A  G.  Brooke, 

Birdsborough,    " 
Joanna.  1794,  Darling  A  Smith,  " 

Mary  Ann,  1797,  Horace  Trexler,  " 
Oley.  1770,  Murkells  A  Levan.  " 

Hopewell,  1759,  Clingan  A  Buckley, 

Hopewell,  ••       •• 
Warwick,  1736,  David  Potts,  Jr.,  Cheiter  oo. 
Mount  Hope,  1785,  E.  B.  A  A.  B. 

Gmbb,  oapt,  Wn.  Boyd,      Lanciitor  oo. 
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Conowingo,  7^x30,  J.  M.  Hopkins 

Buck  Lancaster 
Chestnut  Grove,  1830,  Charles  Whar- 
ton. Jr.,  Adams 
Carlisle.  1815,  Peter  Ege,        Cumberland 
Pine  Grove,  1770,  Jay  Cooke,  " 
Bis  Pond.  1836,  Schoch,  Sons  A  Co., 

Supt..  Isaac  S.  Matthew,  •• 

Caledonia,  1837.  Thaddens  Stevens' 

Heirs,  Supt.,  Henry  Sloat,  " 

Mont  Alto,  1807.  Holker  Hughes,  Franklin 
Carrick,  1828,  J.  R.  Brewster, 

Supt.,  Wm.  Noonan,  Fannettsburg,    ** 
Valley.  5ix28,  J.  Beaver,  Supt.,  J. 

Polsgrove,  Loudon,    " 

Warren,  1838,  R.  Lewis  A  Co.,  lessees,  " 
Colebrooke,  1745,  Wm.  Coleman,  Lebanon 
Cornwall,  1845.  R.  W.  Coleman, 
Manada,  1837.  E.  B.  A  C.  B.  Qrubb, 

Snpi,  J.  Care,  Hanover,  Dauphin 

Georgiaona^  1855,  Dr.  Lfwk  Stek,     <• 
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York,  1830,  J.    B.    Bair    A    Co., 

ColemanTille,  York  oo. 
Margaretta,  1837.  Himes  A  Hahn.       "       " 
Fenn,  1845,  J.  Penn  Fincher/     Colombia  eo. 
Esther.  1836.  8.  B.  Diemer.  "       " 

'  Shickshinny.  1846.  D.  B.  Koons,  Lnxeme  co. 
Forest,  1846.  Kaafman  A  Beber,  Union  co. 
Berlin.   1827.    Clement  &  Charles 

Brooke.  Sapt..  J.  Church,  Union  eo. 

Beaver,  1848.  Mid  dies  warth,  Kema 

A  Co..  Supt.,  J.  C.  Wilson,  Snyder  oo. 

Washington,  1811,  C.  <&  J.  Fallon. 

Supt,  Dr.  Wm.  Irwin. 

near  Lockhaven,  Clinton  co. 
Howard,  1830,  John  Irwin,  Jr.  A  Co.  " 
Hecla.  1826.  Gregg  4  Irwin.  Supt., 

J.  Irwin  GreggrBellefonte,  Centre  oo. 

Eagle,  1848.  C.  A  J.  Curt  in, 
Logan,  1800,  Valentine  A  Thomas, 
Centre,  1790,  Thompson,  McCoy  A  Co. 
Juliana,  1835,  John  Adams, 

Supt,B.  H.  McCoy, 
Martha,  1832,  Irwin  A  Thompson, 
Monroe,  1846,  Gen.  J.  Irwin, 

Supt,  G.  W.  Johnson,        Huntingdon  eo. 
Huntingdon,  1796,  G.  A  J.  Shoenber- 

ger,  Supt,  Hays  Hamilton, 
Pennsylvania,  1813,Ly  on,  Shorb  A  Co., 
Bough  and  Beady,  1849,  S.  T.  Wat- 
son A  Co.,  ••      " 
Greenwood,  1833,  J.  A.  Wright,  ••       •« 
Mill  Creek,  1838.  James  Irwin  and 

others.  Supt,  John  C.  Wataon,         ••       •• 
Edward.  1839.  Hugh  McNeal,  lessee, 

Supt. .  James  E.  Poote,  ••       •« 

Bockhill,  1830,  B.  B.  Wegton,  "       •• 

Malinda,  1846.  J.  A  A.  Sheffler,  Supt, 

Thomas  £.  Orbison, 
Brooklond,  1838,  Jnniata  Iron  Co.,  Mifflin  co. 
Matilda,  1838,  J.  Haldeman, 
Bald  Eagle.  1824,  Lyon,  Shorb  A  Co.,  Blair  co. 
-£tna,  1805.  Isett.  Keller  A  Co., 
Buena  Vista,  1847,  Dr.  Alexander 

Johnson,  *•       ** 

Elijabeth,  1832,  Martin  Bell,  '•       " 

Bliir,  1846.  H.  N.  Burroughs,  Supt, 

A.  R.  Stewart.  "       " 

Allegheny,  1811.  Blias  Baker,  "       " 

Bennington.  1849,    B.   M.   Lemon, 

Supt,  L.  Lowry  Moore,  **       •* 

Gaysport,  1856.  Watson,  White  A  Co.,  "       " 
HoUidaysburg,  1856,  Gardner,  Os- 

ttrloh  A  Co.,  Supt,  A.  M.  Lloyd,     " 
Frankstown,  1836,  Crawford  A  Hig- 

gens,  • 

Gap.  1846,  Musselman  A  Bamits,        ** 
Juniata,   1857,  Neff,   Dean  A  Co., 

Williamsburg,  •*       *' 
Springfield,  1815,  D.  Good  A  Co.,  Supt, 

H.  McAllister,  near  Williamsburg,  ••       •• 
Bebecca,  1819,  E.  H.  LvUe, 

Supt.,  James  Heinphill,  ••       - 

Bloomfield,   1846,  J.   W.   Duncan, 

Supt.,  James  Madard,  **       •' 

Sarah,  1847,  D.  C.  McCormick. 

Supt,  M.  Simnson,  ••       •• 

Lemnos,  1841,  John   King  A  Co., 
Supt,  Jno.B.  Castner,  Hopewell,  Bedford  co. 


II 


tt 


It 


II 
fl 


M 
II 


« 


n 


M 

M 


Spring  Hill,  1854,  Olipkant  A  WiL 

son,  Sapt,  J.  K.  Duncan,  Fayette  ca 

Fairchance,  1796,  P.  H.  Oliphant,        "      " 
Union,  1796,  Baldwin  A  Cheney,        "      • 
Bedstone,  1800,  Worthington  A  Sny- 
der, "      ■ 
Somerset,  1847,  Hanna  A  Dyer.  Somerset  ca. 
Wellersbnrg,  1856.  E.  L.  "Parker. 

Prest.,  Supt,  J.  P.  Amew.  "      ■ 

Johnstown,  1846,  Bhey,  Jiattliews  A 

Co.,  Cambria ». 

MUl  Creek.  1856,  Wood,  ICorrell  A  Co.. "      " 
Ben's  Creek,  1846,   "  " 

Old  Cambria,  1854,-"  •• 

Cambria,  see  p. "  •• 

Astonville,  1855,  Wm.  Thompson. 

Lycoming  00. 
Mansfield,  1854,  Mansfield  Iron  Co..  Tioga  ca 
Stewardson,  1851,  Alex.  Laughlin. 

Supt.,  Jos.  Steele,  Armstrong  ea 

Mahoning.  1845,  J.  A.  Caldwell  A  Co.,  "      " 
Brady's  Bend,  1840,  M.  P.  Sawyer 

ana  others,  four  furnaces,  •*      * 

Bed  Bank,  1842,  Beynolds  A  Richie,  "      " 
Buffalo  No.  1,  1846,  P.  Graff,  A  Co., 

Supt.,  Joseph  C.  King,  ••      " 

Buffalo  No.  2.  1839,  P.  Gmff,  A  Co., 

Supt.,  Joseph  C.  King,  "      " 

Pine  Creek, .1846,  Brown  A  Mosgrove, 
America,  1846,  John  Jamieson, 
California.   1852.   Mathiot  A  Com- 

mings,  Supt  Moses  Collins. 

Westmoreland  ox 
Valley,  1855,    L.  C.  HaU  A  Co., 

Supt.  L.  C.  Hall,  -      " 

Laurel  Hill.  1846,  John  Graff, 

Supt,  E.  Hoorer,  •      • 

Conemaugh,  1847,  Johnstown  Iron 

Co..  Supt.  J.  Bhey,  "      • 

Indiana,  1842.  Elias  Baker.  Indiana  oo. 

Black  Lick,  1846,  Wood,  Morrell  A  Co.. "       ' 
Pike,  1845,  Hunter  Orr,  Clarion  ca 

St.  Charles,  1844,  Patrick  Kerr,  "      " 

Catfish,  1846,  Alex.  MUler, 

Sunt.  J.  H.  Kahl,  "      ** 

Black  Fox,  1844.  Jacob  Painter  and 

others,  Supt,  S.  Barr. 
Stapley.  1854,  B.  A  C.  Shippen, 
Hicnmond,  1846,  John  Keating, 
Prospect,  1845,  Moore,  Painter  A  Co.,  " 
Eagle,  1846,  Reynolds  A  Kribbs, 
Sligo.  1845,  Lyon,  Shorb  A  Co., 
Madison,  1836,  " 
Monroe,  1845,  W.  B.  Fetaer  A  Co., 

J.  E.  Clark,  Agent, 
Shippensville,1832,  Shippen  A  Black, 

Supt..  Robert  Montgomery, 
Lucinda,   1833,  Buchanan  A  Bey- 
nolds. Supt,  C.  A.  Rankin, 
Helen,  1845,  Wilson  A  McKim, 
Corsica,  1847,  J.  P.  Brown, 
Forest,  1853,  WiUiam  Cross  A  Son, 

Venango  ttk 
Hemlock,  1845,  F.  A  W.  M.  Faber. 
Clinton,  1841,  8.  F.  Plnmer,  Sapt, 

William  Holliss. 
Prflfident,  1847,  Arnold  numu. 
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Rockland,  1832.  E.  W.  A  H.  M.  Da- 
vis, Supt.,  H.  M.  Davis,  Venango  co. 
Bullion  Knn,  1843,  Wm.  Cross  and 

others,  «•       " 

Jane,  1838,  William  Cross  A  Son,  ••  •« 
Slab,  1834.  Wattenan,  Larimer  A  Co.,  ••  " 
Sandy,  1838,  C.  M.  Reed,  «•       " 

Reymilton,  1843,  A.  W.  Raymond,     "       " 
Sharpsburg,  1847,  James  Pierce,    Hercer  co. 
Sharon,  1846,  James  B.  Curtis, 

Supt.,  J.  U.  Price,  "       " 

Middlesex,  1846,  10x38,  "   '    " 

Mazeppa,  1846,  John  J.  Spearman  A 
Co., 


It 
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Springfield,  1837.  Pardon  Senneti. 

Snpt.  William  S.  Scollard,  Mercer  co 

Tremont.  1848,  Crawford  A  Co., 
Willieroy,  1854,  Stewart  A  Foltz,  Lawrence  oa 
Wampun  Run.  1857.  Childs.  Richard- 

son  and  others,  Supt,   William 

Steward, 
Sophia,  1853.  Knapp.  Wilkins  A  Co^ 
"  *pli 

Hickory,  1840, 8x28, 
Marion,  184^  Case  4  Co.,  Harrisville,  "  " 
Dudley,  1857,  Reynolds  &  Richie,  "  ** 
Winfield,  1848,  D.  B.  Smith,  "       - 


CI 


Maple,  1843.  M.  S.  Adams,  Butler  oo. 


Charcoal  TnniacM  in  Maryland. 


Principio,  8^x32.  J.  A  G.  P.  Whitaker,  Balti- 

more  RR.,  3  miles  east  of  the  Susquehanna. 
Lagrange,  1836,  Rogers  A  Sons.  Harford  co. 
Sarah.  1851,  P.  A.  A  S.  Small,  Supt, 

A.  P.  McCombs,  near  Belair. 

Harford,  1845,  Richard  Green,  Supt, 

Wm.  Carmell,  near  PerrymansriUe. 

Locust  Grove,  1844,  Robert  Howard, 

Supt.,  George  R.  Burroughs,  Baltimore  co. 
Gunpowder,  1846,  Robert  Howard, 

Supt,  John  8.  Hawes,  "       ** 

Muirkirk,  1842,  Wm.  E.  Coffin  A  Co., 

Supt.,  George  Cary,  Prince  George's  oo. 
Chesapeake  Nos.  1  and  2,  S.  S.  Lee 

A  Co.,  Hugh  Jenkins,  lessee,       Baltimore. 
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Cedar,Point  Nos.  1  and  2,  Peter  Mow- 
el.  Baltimore 

Maryland  Nos.  1  and  2,  H.  W.  Elli- 
cott  A  Bro.. 

Laurel,  1846,  D.  M.  Reese, 

Cecelia,  1854,  John  Ahem, 

Elk  Ridge.  1854,  Supt,  Jos.  D.  Pet- 
tit.  Ann  Arundel  co 

Elba,  1847,  James  W.  Tyson,         Carroll  co 

Catoctin  Nos.  1  and  2,  Jacob  M.  Eun- 
kle.  Frederick  co 

Antietam,  1845.  John  Herine, 
Supt,  Jacob  Hewitt,  Washington  ca 

Green  Springs  1848.  J.  D.  Roman  A 
Co.,  Supt,  B.  F.  Roman, 
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Gallia,  1847,  Bentley,  Campbell  <&  Co., 

Supt.,  Mr.  Bentley.  Gallia  oo. 

Washington,  1852.  J.  Peters  &  Co., 

Supt,  Wm.  Colvin,  Lawrence  oo. 

Pioneer,  1856,    Ormsby,  Colvin  A 

Reed,  Supt,  Wm.  Colvin,  ••       • 

Olive,   1847,  Campbell,  Peters  and 

others,  Supt,  Wm.  N.  McGugin.       •*       •* 
Buckhorn,  1836.  Seeley,  Willard  A 

Co.,  Supt,  Boudinot  Seelev,  "       •• 

Mount  Vernon,  1835,  Campbell,  El- 
lison &  Co.,  Supt,  Robert  Scott, 
Oakridse,  1856.  Stetson,  Mitchel  A 

Co.,  Supt,  0.  M.  Mitchell, 
Centre,  1838,  Robert  B.  Hamilton, 

Supt.,  S.  McGuein, 
Pine  Grove,  1834,  Hamilton,  Peebles 

&  Coles,  Supt.,  John  F.  Peebles. 
Hecla,  1835,  Campbell,  McCullough 

&  Co.,  Supt,  Jonn  Wilson, 
Lawrence,lo34,Culbert8on.MeansACo."       " 
Etna,  1832,  J.  Ellison  and  others, 

Supt,  J.  Ellison,  ••       •• 

Vesuvius,  1834.  Deinpsey    A   Co., 

Supt,  Washington  Boya,  *•      " 

Ohio,  1850,  Linton  A  Means,  Supi, 

George  B.  Sparks,  Scioto  co. 

Scioto,  1830.  J:  B.  Robinson  A  Sons, 

Supt.,  Charles  Gliddon,  ••      " 

Harrison,  1853,  Spellman  A  Boss, 

Supt..  H.  Spellman,  ••       •• 

Franklin.  182iS,  John  F.  A  Oran  B. 

Gould,  Supt,  Oran  B.  Ooold,  •      •« 


II 
II 


II 


Junior,  1828,  Gliddon,  Murfin  A  Co., 
Supt,  James  Murfin,  Jr.,  Scioto  oo 

Empire,  1847,  Gliddon,  Murfin  A  Co., 
Supt.,  0.  H.  GUddon,  Jr.,  **       •• 

Howard,  1853,  Campbell,  Woodrow 
A  Co.,  Supt,  H.  A.  Webb, 

Clinton.  1832.  Gliddon.  Crawford  A 
Co.,  Supt,  8.  S.  Gliddon, 

Bloom,  1832,  G.  S.  Williams  A  Co., 

Mahoning,  1845,  A.  A  J.  M.  Craw- 
ford, Supt,  Benj.  Crowther.   Mahoning  co. 

Falcon,  1856. Howard, 

PhoBuix,  1854,    Lemuel   Crawford, 
Supt,  N.  M.  Jones, 

Eagle,  1854,  Crawford  A  Murray, 
Supt,  T.  Polluck, 

Briar  HUl,  1847,  W.  Richards,  Supt,  « 

M^ander,  1857,  Smith,  Porter  <Sc  Co., 
Supt.  Mr.  Fuller.  -      •• 

Volcano,  1855,  Volcano  Iron  Co., 
Supt.,  Charles  A.  Crandell,  Stark  co. 

MassUlon,  1854,  Massillon  Iron  Co., 
Supt.,  William  Pollock,  "       " 

Tilden's,  1854.  Dr.  Tilden,  Huron  co. 

Logan,  1855,  Roberts  A  Co.,  Supt., 
F.  Case,  Hooking  co. 

Hocking,  1852,  Peter  Haydn,  Prest., 
Supt.  W.  H.  Haydn, 

Fivemile.  1955.  Webster  A  Co.,  les- 
sees, Supt.,  Wm.  M.  Bowen, 

Biesand,  1854,  Bartlett,  Dannar  A 
Co.,  Supt,  S.  J.  Snmminger,       Vinton  ca 
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Zaleski.  1858,2aleaki  Iron  Co.,  Snpi, 
Mr.  Walters,  Vinton  oo. 

Vinton,  1854,  Means,  Clark  &  Co., 
8upt,  Cjrms  Newkirk,  "       •• 

H&mbden,  1854.  Damarin,  Tarr  & 
Co.,  Snpt,  McKean,  ••       •• 

Eagle,  1854,  Bentle^,  Benner  and 
others,  Supt,  William  B.  Dennis,     ••       •• 

Cincinnati,  1854,  Westfall,  Dnngan 
and  others,  Snpt.,  J.  B.  Royer,  Jackson  co. 

Iron  Valley,  18o3,  Thompson,  Les- 
ley &  Co  ,  Snpt.,  8.  Chnrchill,  «      " 

Latrobe,  1854,  Bandy,  Austin  A  Co., 
Supt.,  Drew  Bicker,  "       •* 

Buckeye,  1853,  Newkirk,  Daniels  & 
Co.,  Bnpi,  Warren  Mnrfin,  ••      •• 


Keystone,  1848,  E.  B.  Crreene  A  Co.. 

Supt.,  M.  Churchill,  Jackson  ca 

Young  America.  1857,  Powel,  Oakes 

4  Co..  Supt,  Peter  Powel. 
Diamond,  1856.  Grattan.  HoffinanA 

Co.,  Supt.,  Peter  Cowell.  ■ 

Madison.  1854.  Peters,  Terry  A  Co^ 

Supt.,  Jacob  Bicker,  ** 

Limeetone.  1854,  Newson,  Eyans  A 

Co.,  Supt,  Wm.  J.  Evans,  ■ 

Jefferson,  1854,  Jefferson   Fomaee 

Co.,  Supt..  George  W.  Bakar,  ■ 

Jackson,  1837.  Davis  &  Tner,  " 

Monroe,  1855,  McConnell,  J^lles  A 

Co.,  Supt,  Mr.  GUbert,  •   ■ 

Cambria,  1854,  David  Lewis  A  Co., 

Supt,  D.  T.  Lewis,  ■ 


Charcoal  Fnxnaeei  in  the  Sorth  West 


Illinois,  10x35,  C.  Wolfe  A  Co., 

"Supt,  C.  Henninger, 

ElizaMthtown,  Hardin  oo.,  His. 
Martha,  1849,  Saline  Coal  Co., 

SuptChas.8eUer8,Eli£abethfn,"       ••     * 
Bichland,  1844,  A.  Downing  A 

Co.,  Bloomfield,  Green  oo.,  Ind. 

Mishawaka,  1833, 

Mishawaka,  St  Josephs  oo.,   " 
Indiana,  1839,  £.  M.  Bruce  A 

Co.,Supt.,W.H. Watson, Vermilion  CO.,   •* 
Kalamazoo,  1857,  W.  Burtt  A 

Son,  Kalamasooco.,Mich. 

Eureka,  1855,  Eureka   Iron 

Works  Wavne  co      " 

Detroit  1858,  Detroit  Iron  Co.,   Detroit!    " 

I  Lake  Superior  Iron  Co.,  (new)         "        ** 

Peninsular  Iron  Co.,  (new)  "        •• 

Quincy,  1855,  W.  J.  Briggp  * 

Enos  G.  Berry,  Branch  oo.,   * 


Branch.  1854,  K.  B.  Gale,  les- 
see,  Quincy,  Branch  co^  Mick 

Pioneer,  Nos.  1  and  2, 1858.  Charles  F. 
Harvey,  Agt,  Marquette,  Marqnetteeoi, " 

Northwestern,  1853,  Northwes- 
tern Iron  Co.,  Supt,  F. 
Wilkes,  Mayville,  Dodge  eo..  Wia 

Ironton,  1857,  Jonas  Tower, 

Ironton,  Sank  co.,  * 

Pilot  Knob,  1849,  John  S.  McCune, 
Prest,  Supt,  J.  B.  Bailey,     Ir(m  oo.,   M& 

Maramec,  1856,  W.  James,  les- 
see, Crawford  CO.,  " 

Iron  Mountain,  3,  James  Har- 
rison, Prest,  Supt,  John  J. 
Scott,  Francis  CO.,  Me 

Franklin,  1846,  Franklin  Iron 
Co.,  Supt,  T.  W.  Childs,  Franklin  co^  " 


Pembroke,  Pembroke  Iron  Co., 

Supt,  Lewis  L.  Wadsworth,  Pembroke,  Me. 
Danvers,  1831,  C.  A.  Smith,  Danvers,  Mass. 
Bav  Stote,  1847,  Bay  SUte  Iron 

Oo. ,  Sunt. ,  Ralph  Croker,  South  Boston,  " 
Norway,  Norway  Iron  Works, 

Supt,  Mr.  Gogan,  «  «        •• 

-Weymouth,  1836,  Weymouth 

Iron  Co.,  East  Weymouth   * 

East  Brideewater,  1836,  Philips 

&  Sheldon,  Plymouth  co.,    • 

Bridgewater,  1785,  Bridgewa- 

ter  Iron  co.,  ••        ■     • 

Bussell  A  Co.'s,  1807,  Nathaniel 

Russell&Co.,Supt  N. Russell,  ••       «     •• 
Tremont,  1843,  Tremont  Iron 

Co..  Supt,  Andrew  S.  Nye,      ••       -      « 
Weweantit,  1854,  Lewis  Kenney 

&  Co.,  Supt,  Lewis  Kenney,   •••••• 

Parker,  Parker  Iron  Co.,  Supt, 

Mr.  Boyd,  •.•••. 

Agawam,  1842,  Agawam  Nail 

Co..  Supt,  Samuel  T.Tisdale,    ••       ••     - 
Old  Colony,  1844,  (Crocker  A 

Oo,  Bristol,   ••     - 


HillB  in  "Sew  England. 

Gosnold,  1856,  Gosnold  Mill  Co.. 
Supt,  Lemuel  Kullock,  New  Bedford.  Msa 

Mount  Hope,  1857,  Fairbanks 
A  Field,  Supt,  J.  C.  Leonard,       -        " 

Fall  River,  1842,  Richard  Bor- 
den, Fall  River,   " 

Quinsigamund,  1847,  Quinsig- 
amund  Iron  Co.,  Worcester  co.,   ■ 

American,  American  Horse 
Nail  Co.,  Providence,  R.  L 

Providence,  1845,  Providence 
Iron  Co.,  0.  A.  Washburn,  Agent,  "         " 

Fairhaven,  1820,  Israel  Davey,  Fairhaven,  Vt 

Cold  Spring,  1846,  J.  M.  Hun- 
tingaon  A  Co.,  Supt,  J. 
Mitchell,  near  Norwich,  Conn. 

Ripley,  1847,  PhiUp  Ripley, 
Supt,  G.  Nock,  Hartford  oo.,   * 

Birmingham,  Birmingham  Iron 
and  Steel  Co.  Supt^Mr.  Haw- 
kins. New  Haven,    ••     * 

Stillwater,  1835,  Stillwater  Iron 
Co.,  Supt,  Mr.  Wicks,     Fairfield  co.,   • 

Greenwicn,  1836,  Holdea  A 
Co.,  Supt,  Mr.  Hicks,  «       «     - 
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Renwelaer,  1847,  bm  p.  635,  Bensselaer 
Iron  Co.,  Troy,  Rensselaer  co. 

Bnrden'd.seep.  633,  Henry  Burden's 

Sons,  Troy,  Rensselaer  co. 

Albany,  see  p.  361,  Coming,  Winslov 

<&  Co.,  Troy,  Rensselaer  co., 

Buffalo,-1847,  Buffalo,  Erie  eo. 

Jefferson,  1847|  Hiram  McCoUom, 

Carthage,  Jefferson  co. 

Sable,  1834,  J.  &  J.  Rogers,  Essex  co. 

Boquet,  1838,  William  1).  Ross's  heirs, 

Essex  Village,     ••      •• 


Eajzle,  1849,  E.  A,  J.  D.  Kingsland  & 

Co.,  Keesville,  Clinton  co. 

Peru, ,  Saltus  &  Company, 

Supt.  William  Partridee,  **       •• 

Ulster.  1825,  J.  <&  L  TucKerman, 

Supt.  John  Simmons,  Saugerties,  Ulster  co. 
Suffern's,  1849,  Andrew  Winter. 

Ramapo,  Rockland  oe. 
Ramapo,  1800,  Henry  L.  Pierson, 

J.  Wilson,  lessee, 
Richardson,  1853,  Charles  Richardson, 

Auburn,  Cayuga  co. 


It 


II 


Soiling  HillB  in  New  Jersey. 


Boonton,  1825,  Fuller,  Lord  &  Co., 

Boonton,      ••        •* 
Pompton,  1838,  Charles  A.  Richter, 

near  Rockaway,  Morris  co. 
Powerville,  1846,  T.  C.  Willis,  " 
Rockaway,  1855,  Rockaway 

Iron  Co,,  «  m 

Dover,  1838,  Henry  McFarlMid, 
Supt,  G.  H.  Hinchman,  •■      - 


II 


II 


Trenton,  1845,  Cooper,  Hewitt  &  Co., 

South  Trenton,  Meroer  co. 

Chrisman  A  Co.,  1852,  ChrismanA 
Co.,  near  Jersey  City,  Hudson  ca 

Chrisman  A  Durben's,  1857,  Chrisman 
&  Durben,  Jersey  City,  "        " 

Charlottenburg,  1840,  Geo.  H.  Rentia, 

Cumberland,  1824,  Cumberland 
Iron  Co.,  Supt.,  Robert  C.  Nich- 
ols, Bridgeton. 


II 
II 


Kensington,  1840,  Nat.  Rowland 

&  Co..  Philadelphia. 

Kensington  Iron  Works,    1845, 

James  Rowland  &  Co.,  " 

Penn.  1845.  Verree  A  Mitchell  lessees,   " 
Fountain  Green,  1848,  Strickland 

Kneass,  Supt,  H.  McCarty.Jr.,  ** 

Oxford,  1855,  W.  &  H.  Rowland, 
Treaty,  1846,  Leibert  &  Wainright, 
Fairmount  1846,  Morris,  Tasker  &  Co.,  " 
Grey's  Ferry  ,1858,  M.  B.  Buckley  4  Son," 
Pencoyd,  1855,  A.  A  P.  Roberts, 

Flat  Rock,  Montgomery  co. 
Cheltenham,  179Q,  Rowland  &  Hunt, 

Milltown,  Montgomery  co. 
Schuylkill,  1958,  Alan  Wood  and 

others,  near  Conshohocken.  Montgomery  co. 
White  Marsh,  1857,  Wood&Lukens,  " 
Pennsylvania,  1853,  John  Wood 

&  Brothers,  " 

Norristown  No.  1. 1850,  Wm.  Schall,  •• 
Norristown  Nail  Factory,  No.  2,  Schall 

&  Dewees,  " 

Norristown  No.  3,1846,  James  Hooven," 
Conshohocken,  1832,  John  Wood 

&  Brothers,  near  Conshohocken,     " 
Phcenix,  1846,  Phosnix  Iron  Co., 

PbosnixTille,       " 
Thomdale,  1847,  Horace  A.  Beale,  Chester  oo. 
Rokeby,  1795,  AbigaU  Ilsher, 

Supt  J.G.Fialer.nearCoatesyille,    *'      *' 
Brandywixie,1810,LiikenB'heir8,"        "      - 


Soiling  Hills  in  Pennsylvania. 

West  Brandywine,  1840,  Samuel  Hat- 

-  ■-  -  pt-  : " 

Laurel.  1856.  Hugh  E.  Steele. 


II 
II 

II 
II 


$1 


field,  Supt  Beni.  R.  Hatfield,     Chester  co. 

'   '         lugl ' 

Valley.  1837,  C.  E.  Pennock  &  Co., 


fi 

(I  M 

II  M 

M  I* 


II 


II 


<l 


H 


Viaduct.  1838,  Steele  A  Worth, 
Hibernia,  1833,  Charles  Brooke, 
Pleasant  Garden,  1845,  D.  McConkey, 

Supt  J.  Scott, 
Pine  Grove,  1844,  Enos  Pennock, 

Lower  Oxford, 
Pottsgrove,  1846,  Potts  A  Bailey,  Pottstown. 
Pine,  1845,  Joseph  Bailey  &  Sons, 

Douglasville,  Berks  co. 
Birdsborongh,  1848,  E.  A  G.  Brooke, 

near  Reading,    "     •* 
Gibraltar,  1846,  H.  A.  A  S.  Seyfert, 

near  Reading, 
Reading,  1886,  Seyfert,  McManus 

A  Co.,  Reading, 

Neversink,  1845,  M.  A.  AS.  Bertolet 
A  Co.,  Reading, 

Mcllvaine's.  1857,  Wm.  M.  Mcllvaine,  " 
Keystone,  1857,  Snell,  Mullen,  Ban- 
ford  A  Co.,  Reading,    ** 
Pottsville,  1852,  John  Burnish  A  Co., 

Pottsville. 
Palo  Alto,  1855,  Haywood,  Lee  A 

Co., 
Allentown,  (new)         Allentown,  Lehigh  co. 
Bethlehem,  (new)  Bethlehem,      "      " 

Weissport,  1854,  WeiM  A  Wentx, 

Weissport,         ••     " 


II 


II 


II 


II 


f« 
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Lackawanna,  1844,  Lackawanna  Iron 

Co.,  Scranton,  Luzerne  co. 

Danville,  1845,  S.  P.  Case, 

Danville,  Montour  co. 
Rouch  and  Beady,  1847,  Hancock 
&  Foley,  near  Danville, 

Pennsylvania  (late  Montour),  Water- 
man &  Beaver,  Danville,  ** 
Duncannon,  18^,  Fisher,  Morgan  A 
Co.,  Supt.  John  Wister, 

Duncannon,  Perry  co. 
Fairview,  1847,  J.  Pratt  A  Son,  Supt 

Charles  Wilbar,  Fairview,  Cumberland  co. 
Central,  1853,  Charles  L.  Bailey  & 

Bros.,  Harrisbure,  Dauphin  co. 

Safe  Harbor,  1848,  Beeves,  Abbott 
&  Co.,  Supt.  Wyatt  W.  Miller, 

Safe  Harbor,  Lancaster  co. 
Columbia,  1854,  Smith  A  Bruner, 
Supt.  James  A.  Bichards, 

Columbia,  ••        •* 
Colemanville,  1828,  George  Dawson 
Coleman,  Supt.  M.  Hoopes, 

Golems  nsville,      ••        ** 
Heshbon,  1842,  William  McKinney, 

Williamsport,  Lycoming  co. 
Crescent,  1842,  H.  D.  Heelmandt 


Co.. 


II 


II 


i( 


II 


II 


II 


Blossburg,  1850,  J.  H.  Gulick, 

Blossburg,  Tioga  co. 
Howard,  1840,  John  Irwin,  Jr.,  & 

Co.,  near  Bellefoute,  Centre  co. 

Heckla,  1846,  Gregg,  Irwin  A  Co., 

Hublersburg,    " 
Milesburg,  1849,  Irwin,  McCoy  A 

Co.,  near  Bellefonte,    " 

Eagle,  1831,  C.  A  J.  Curtin, 

near  Bellefonte,    " 
Bellefonte,  1825,  Valentines,  Thomas 

&  Co.,  Bellefonte,    " 

Portage,  1839,  Burrouehs  A  Higgens, 
A  Co.,  Supt.  Joseph  Higgens, 

Duncansville,  Blair  co. 
Juniata,  1838,  S.  Hatfield,  Jr., 

Alexandria,  Huntingdon  co. 
Mont  Alto.  1832,  Uolker  Hughs, 

Mont  Alto,  Franklin  co. 
Lehigh,  1837,  Stewart  A  Co., 

South  Easton,  Northampton  co. 
«'ambria,  1857,  Cambria  Iron  Works, 

Johnstown,  Cambria  co 
Fairchance,  1831,  F.  H.  Oliphant, 
Supt.  G.  W.  Paul,  Uniontown,  Fayette  co 


McKeesport,  1851,  Wood,  Morehead 

A  Co.,  McKeesport,  Allegheny  ca 

American,  1858,  Jones,  Lauth  A 

Co.,  near  Birmingham,        "        •* 

Western  Tack,  1854,  Chess.  Wilson 

A  Co.,  Supi  David  Chess, 

near  Birmingham,        **        " 
Hecla,  1841,  J.  A  W.  McKnight, 

Birmingham,         •        " 
Birmingham,  1857,  Porter,  Rolpb 

ASwett,  Birmingham,        •        • 

Sligo,  1825,  Lyon,  Shorb  ACo.,Supf 

F.  Wernet,  Pittsburgh,      •        •• 

ainton,  1845.  Graff,  Burnet  A  Co., 

Supt.  Mr.  Marshall,  Pittsburgh,      ••        • 
Pittsburgh,  1837.  Zug  A  Painter, 

Pittsburgh,  *  •• 
Sheffield,  1848,Singer,HartmaBACo.,''  " 
Eagle,  1850,  James  Wood  A  Co., 

Supt.  G.  Wittengill.  "        " 

Pennsylvania,  18m,  Everson,  Pres- 
ton A  Co.,  "        •• 
Kensington,  1845,  Miller,  Lloyd  A 

Black,  Supi  Mr.  Nickson,' 

Pittsburgh,  "  " 
Pittsburgh  Steel  Works,  1835,  Isaac 

Jones,  Pittsburgh,  ••        •• 

Wayne,  1829,  Bailey,  Brown  A  Co., 

PitUburgh,  ••  « 
Sable.  1830,  Zue  A  Painter,  "  •        - 

Juniata,  1826.  Dr.  P.  Shoenberger, 

Supts.  Crawford  A  ProUier, 

Pittsburgh,  •  • 
Duquesne,  1846,  Coleman,  Heilman 

A  Co.,  Supt.  William  Varnum, 

Pittsbui^h, 
Lorenz,  1856,  Lorenz,  Stewart  A 

Co.,  Pittsburgh, 

Etna,  1828,  Spang  A  Co.,  Supt.  A.  G. 

Lloyd,  near  Pittsburgh, 

Vesuvius.  1845,  Lewis,  Dalzell  A 

Co.,  Pitt€burgh,      " 

Brady's  Bend,  1841,  Brady's  Bend 

Iron  Co.,  Supt.  D.  Dudley, 

Brady's  Bend,  Armstrong  co 
Kittanning,  1848,  Colwell.  Brown  A 

Floyd,  Kittanning, 

Sharon, ,  Sharon  Iron  Co.. 

Supt.  J.  Barber,  Sharon,  Lawrence  co 

Orizaba,  1847,  McCormick's  Trus- 
tees, Supt.  Mr.  Beshore,  Newcastle,  "         " 
Cosalo,  1840,  Crawford  Brothers. 

Supt,  H.  J.  Evans,         Newcastle,  "        ** 


11 


II 


II 


n 


EoUing  Mills  in  Delaware  and  Maryland. 


Wilmington,  1845,  Gibbons  A  Hilles, 

,  Wilmington,  Newcastle  CO.,  Del. 

Diamond,  185'!,  McDaniel,  Craige 

&  Co.,        Wilmington,  Newcastle  co., 
Delaware.  1812,  Alan  Wood, 

near  Wilmington, 
Marshall's,  1836,  C.  A  J.  Marshall. 

Newport, 
Elk,  1810,  Parke,  Smith  A  Co.,  Elkton,  Md. 


II 


11 


It 


West  Amwell,  1854,  E.  A.  Harvey. 

Supt.  Geo.  Harlan,  near  Elkton.  Md. 

Northeast,  1847.  McCullough  A  Co.. 

Supt.  Mr.  Scott,      Northeast,  Cecil  co.,     ** 
Shannon,  1857,  McCullough  A  C-o., 

Supt.  Mr.  Scott,  near  Northeast.Cecil  co.,     " 
Octarara, ,  McCullough  A  Co., 

Supt.  Jethro  J.  McCullough. 

Bowlandsrille,  Md. 
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Joppa,  1851,  Edward  Patterson  A  Sons, 
Supt.  S.  S.  Patterson,         Gunpowder,  Md 

Baltimore  Spike  Mill,  J.  Hopkinson  Smith, 

Baltimore,    " 

Canton,  1851,  H.  Abbott  A  Son.  do. 

Baltimore  Forge,  1856,  Fagely, 
Heird&Co.,  Baltimore,    " 


Avalon,  1854.  Joseph  C  Manning  A 

Co.,  Supt.  Elijah  Spurrier,  Relay  House,  Md. 
Antietam,  1831,  J.  Hewitt.    Sharpsburg,    " 
Mount  Savage,  1839,  Mount  Savage  Iron 
Co.,  Supt.  Samuel  Banks,  Cumberland,   ** 


Boiling  Mills  in  Ohio. 


Mahoninff, Brown,  Bonnell  A  Co., 

Supt.  James  H.  Brown, 

Youngstown,  Mahoning  co. 
Falcon,  1842,  James  Ward  &  Co., 

Nilestown.  Trmmball  oo. 
Railroad,  1856.  Railroad  Iron  Co., 
Supt.  A.  G.  Smith,  Cleveland,  Cuyahoga  oo. 


Newburg,  1857,  Chillon  &  Jones, 

Newburg.  Cuyahoga  co. 
Zanesville,  1847,  Campbell,  Peters  A  Co.. 

Supts.  Baird  &  Davis.  Zanesville. 

Columbus,  1846,  Peter  Haydn. 

Supt.  D.  Series,        Columbus,  Franklin  co. 
Jefferson.  1852,  Frazer,  Kilgore  <&  Co., 

Supt.  F:  S.  Griesemer,  Steubenvilla 


Soiling  Mills  on  the  Ohio  Biver. 


Missouri,  1854,  James  M.  Tod  A  Co., 

Wheeling,  Ohio  co.,  Va. 

Eagle, ,  E.  C.  Dewey, 

Supt  John  Hartman,    "  "      •• 

La  Belle,  1852.  BaUey,  Woodward 
&  Co.,  Supt.  William  Bailey, 

Wheeling,  Ohio  eo.-, 

Crescent, ,  Crescent  Iron  Co., 

Wheeling,  Ohio  co., 

Belmont. ,  Norton,  Acheson  &  Co.. 

Supt.  T.  D.  &  G.  W.  Norton,  Wheeling. 
Washington.  1853,  Drakely  A  Fenton. 

8upt.  1).  Darragh,  Wheeling. 

Virginia,  1852,  A.  Wilson  Kelley, 
Supt  Waiiam  Taylor, 

near  Wheeling,  Ohio  co., 
Ironton,  1852.  H.  Campbell  A  Co., 
Supt  Mr.  Beason, 

Ironton,  Lawrence  co.,  Ohio 
Star.  1855,  Peters,  James  A  Co., 
Supts.  W.  H.  Powell  and  T.  Pugh, 

Lawrence  co., 
Lawrence,  1853,  James  Rogers  A  Co., 
Supt  W.  H.  Powell, 

Ironton,  Lawrence  co., 


II 


M 


Hanging  Rock,  1854,  Hempstead  A        Ohio. 

Johnson,  Lawrence  oo.,    " 

Blandy, ,  Storgess  A  Blandy, 

Lawrenoe  oo.,    ** 
Franklin,  1855,  James  Mnrfin  A  Co.. 

Supt  James  Evans, 

Portsmouth,  Scioto  oo.,  Ohio. 
Bloom  Forge,  1856,  Gaylord  A  Co., 

Portsmouth,  Scioto  co.    " 
Pomeroy,  -^— ,  Hortoa,  Jennings  A  Co., 

Pomeroy,  Meigs  co..  Ohio. 
Ciacinnati,  1847,  Shreve,  Steele  A  Co.. 

Cincinnati,    " 

Globe, ,  Worthington  A  Co.,  " 

McNickle.  1830.  J.  K.  McNickle's 

heirs.  Supt  E.  W.  Stephens,  Covington,  Ky. 
Licking,  IwtS,  Philips  A  Jordan, 

Supt  Richard  Jordan, 
SwiftV  1854,  Alexander  Swift  A  Co. 

Supt.  Henry  Westwood,        Newport,  Ky. 
Newport, ,  D.  Wolf, 

Supt  P.  Breith, 
Louisville,  1851,  T.  C.  Coleman  A  Co., 

Supt  J.  Dangerfield,  Louisville,  " 

Southern,  1855.  Terrell,  Clarke  A  Co., 

Supts.  J.  H.  A  B.  Jones,  Paducah.  * 


Boiling  Mills  of  the  Horthwest 


Laclede,  Chouteau,  Harrison  A  Valle, 
Supt  Mr.  Mulligan.  St  Louis,  Mo. 


Raynor's.  1858.  N.  Raynor  A 
Co.,-     ■  "         -     ■ 

»ot 

lupt. 
pacific,  1856.  James  S.  Stewart 


Supt  Moore  Hardaway, 
Missouri,  1854,  McFall  <Sc  Kelly. 
Supt  Michael  Lynch, 


n 


A  Co.,  Supt  Wm.  Perry, 
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Allen,  1855,  Thompson,  White  A 

Co.,  Supt  Michael  Corcoran.  St  Lonis.  Mo 
Wyandotte,  1855,  J.  Holmes.  Prest., 

W.  H  Zabriskie,  Agent,  Wyandotte,  Mich 
Chicago.  E.  B.  Wood.  Sapt  T.  C.  Smith, 

Chicago,  Ills 
Indianapolis,  1857,  R.  A.  Djuelis, 

Supt  John  Thomas,         Inaianapolis,  Ind. 
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Card  ClothinfT,  .359, 300. 

Cariiart,  Need  dam  ft  Co.,  156. 

CarpetB,  234, 422. 

CARKiAass,  24S,  275, 427. 

Can",  89,153. 

Car  Wheels,  38,  334,  336,  348,  493. 

Chandolicn  and  Gas  Kiztared,  82. 

Chairs,  374. 

CharctAl  Furnaces,  561. 

Cii.attkkton.  George,  395. 

cuemicals,  76, 19.'». 

Clir.NET  .MANUPACTURIXa  Co.,  422. 

CiiiCAOO,  111.,  maunfactureH  of,  4G9. 

CiAcKERiNo,  Jonas  ft  Sons,  285. 

CiiicoPEE,  MaM.,  manufactures  of,  356 

Chilson,  G.ardner,  21H). 

Christy,  Constant  ft  Co.,  179. 

CiiUBBUCK  ft  Sons,  301. 

Cincinnati,  manufiictures  of,  459. 

(}iv:ar!4,  530. 

City  Point  WorkH,S.  Barton,  282. 

Clark  Thre.vd  Company.  218. 

Cleveland,  Ohio,  manufacturer  of,  468. 

Cleveland  E.  C.  ft  Co.,  362. 

Clocki<.  43*2,  448. 

Coach  Lace,  58. 

CoES,  L.  ft  A.  O.,  367. 

CODIATE  ft  Co.,  163. 

Colgate,  Robert  ft  Go.,  192. 

Collins  ft  Co.,  212. 

Colt's  Firi>\rm8  MANUTACruRiNn  Co.,  407-412. 

Cult,  Samuel,  407. 

CombH,  Ivory,  426. 

Concord,  N.  II.,  manufacturefl  oi;  45.>. 

Connecticut,  406-U8. 

Continental  Works,  Green  Point,  N.  V..  i:!2. 

Converse,  S-  C.  307. 

Copper  WorkM,  Pittubargh,  107. 

CoRuss  Stram-enoine  Co.,  378. 

Corn  Starch,  161. 

Cornelius  ft  Baker,  82. 

Cornell,  J.  B.  ft  W.  W.,  145. 

CORNINO,  WiNSLOW  ft  Co.,  250. 

Cotton  Gins,  20. 

Ojtton  M.vciunert,  18-23, 222,  226,321.  .>7,  397- 

401. 
Cotton  Mats,  46-61.  238,  63.1-549. 
Cotton  GotHls,  Statistics  oi;  457 
CnwluK  ft  Co..  204. 
Cramp.  Wm.  ft  Sons,  66. 
CnoMPTON,  George, 364. 
CUOCKKR,  Alvah,367. 
CruribleH,  321. 
Cutlery,  336,  338,  446. 


^ 


i   1 


f< 


I 


Daguerreotype  Plates,  441. 
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I>AU  If  i^vrmcBiso  CD,,  The.  211 . 
mWrn.'uuTHiH  *  Co.,  Uuifli.  HA. 


Omn,  WiLUAir,  IMillidvlpfaia,  4;^. 
1)oirau»  UtHDOK-Tiniiiia  Cu.,'il4^:. 
TiiniaLu.w.  iiL.4U. 

l)olii)ili>  HdnuemnrliieCiv  an. 
U>w,m:ii.  SiKlrll,  Sid. 

low    iMMIlll)KtUTlQltCa.,l!<U. 

min  Tils  Workm  &lbur,Ml. 
Bnnlor.  A.  A.  MI. 
liul^.u      I>u-.l»rMlll",4T4. 


:f IiLD.  A.  k  Soa'l  nwk  Fut-tT,  SM-9! 

nim.  aw. 

Klt.M.lVMVl!.  i(V.W 


IIi™>.mW«TW,Fllclil.org)i.s;l. 

iJDeH.liiiti.4a3. 

\aUry.  Ud>o«.  -sn. 

nj.,  Tarmu  J.,  PrarMfoc*.  SST. 

ull.,trW«^SS,iM.»13. 

rilToks,  Mist,  iiai)Dri.ttB™  .f,  33: 
<>ul»(iiHmT«.4n.M0. 

1  »p8kin^t»  — - 

I.iiMlnmKiMiKlrj'.SM. 

™iTii«of.W.-n.*Rls«.r^. 

lHinr.M.aU.431. 

o-ud  Wurll  and  aDck  Cii.,  3V.'. 

«r«i!.E.U«B. 

IwE'^'^iS'fln'-Thr.  irii. 

Inwi  ttittixa  Hac^im  Jltsryinr™ 

ll™";i?iLii»''Oi>„W 

lUon.  ^.  v„  200. 

BdU-nil.liiT  BmmiKiiliir.i.  li;;.  3.j: 

rg»'"-""' 

!!Ii-»™i:«,  Ml-«flB.   ^ 

V.-J-MJ,  3«^aH,  a^  iSll-4.  :!7tC 

JtxBi-.  AiFiiKn  It  BoTi,  ]?-B* 

.T«KTr.Ji,n>*a.sM01.S!«. 

Jnwi.ll.v.  SC.nw.  4J0. 

1 


(Xru      B,3mr>.4«E. 

Ol  «>VLB.     Ut  J  A    It  t. 

<lBnI>"<•l|•^  4iil.  4)9,' 


Dtpi-viGr.  :ki.  ^a  iX.  4i:.  4^2. 4>U-I. 

5  "I-  ><.  ilpillien  *  C  1.1 7tl  ' 

H"rt  *  .ii5„™,  Ml 

"'ii  ■'>((,  UooB,  iiumi(4nii»>ui;4iw-4X!. 

""'ifydrMi-itv-ja:. 

;;^"A«i-4ii. 

'    i-inrni.  Bi»ll.r"iT*(i.,  11*. 
llii^l  l>uwd«rl-..„422. 
^^Hiutcrs  t  Co.'i  Sm  IU:iir»CT<«T,  140. 


lint.     T  1  llaiH.,T>.l!'. 

t.niiMnfli.ll-lw.Jtii. 

L|K>    ,1   •l.,tHllll«0ll>.l<^<..2>)r•. 


^rf,■k»^..l'    !■:«■■■<  Coll.. 


imfiHor;.    &,  Irm  W-tIi.  SSi,  an. 
.Inrrr.  Wood-vorklDC  Ul. 


I  MnualuItHiini 
P.A.^    MI. 


KlIiA   KlU  Wivlbi,Tk>',li^. 

.MM^'iiBMiiru-liirw.t;: 
i<o»->Tiirkl'i>rl.Ty.Sii-:ii 
■rji.315,ai1.4iiT-li;._4Hj. 


r.u*,  J. 


Ilnmnn.  n'tiTw.  Flicliliurich.  ^t- 

lllni:<«.1><»i.««3. 

Ilinkby.  ll-liK-K.  -M. 


t.  U,  Itl.  413. 
).  K   L.,  tM. 


iKM.arHflKtl 
IruD  Sklpl,  24 


<.f,  i:<i 


snnni.    .•;'•  imt  W'»i.,:  SSI,  a. 
7.  Wcu4-w«UDg,  Ul. 
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Miiizpna,  161. 

Maxion,  Joseph  P.,  389. 

Maxcii ESTER.  N.  II.,  Muiiufucture*  of,  450. 

Blanclieater  Print  Worka,  451. 

Marine  Kxoine  Works,  ii,  117, 12-2-12S, '»!. 

Harhlti  Workn.  '.)2. 

IIa8Sachu!*ett.s,  27ft-37G. 

M Aso.v,  William,  3*21. 

Ma.'J.set,  Coluks  i  Co.,  79. 

MaOAROE,  ClIABLEl  k  Co.,  95. 
4Cel(Hloont»,  1a6,  217. 
Meldrum  J.  Hm  '2-'U. 
M«ncHy'iH  IJHl  FotyidiT,  254, 
Meridkx,  Coxx.,  manufactures  i»f,  424. 
il»?rii«"k&  .SmiM.  27 
MeTCVLP  k  LiTTLKHELD.  402. 

MtALPiXE  DwiD  II.,  New  York.  51fi. 
■'  McCnlloUiili  Iron  Ol,  44.  4sl. 
lIcDvxiELl),  482. 
3I<KvY,  Doxvu),  295. 
Mioklc  i  S4.n  A.  II.,  514. 
MiDPLKTowx,  Omti..  iiiJUiufacturOT  of.  44«'. 

MlLltANK  IJRiJTnBRS,  lOS. 

Milit.iry  (.io«««1h.  68. 

MlLMTOXEJ*.  201.  271. 

3IIH301RI.  472, 473. 

Mitch KLL  &  Kammelsbero,  4C5. 

Mitch KLL,  UonERT,  4t>.'>. 

MoLLER,  WlIXIAM  ft  iSox,  152. 

Moore  &  Sealy  Brothers,  Hat  Factory  OO'i. 

MoRUAN  Ikon-Work^  The,  130. 

Morris,  Towj<e  &  ('•».,  24. 

Morris.  Tasklr  A  Co..  32. 

Mowing  and  Re;»pin^  Mnchine».  334.  291. 

Nails  and  Spike*.  2:»0,  2,V2,  324. 

Nashua,  N.  11.,  nmnufiictiires  of^  451. 

Nathan  Iron  (■•>.,  451. 

N:iJ«h«:i  Lurk  (:«>..  452. 

N  VHOX.  JosKPii  A  Co..  148. 

Nkvpik  &  Levy,  (J<. 

t^'KWARK,  N.  J.,  nianufictnres  of,  217. 

Nkw  Uritaix.  Conn.,  nianufacturc-s  of,  42.'J. 

Nkw  IIavxx,  Conn.,  manufactarvfl  of.  427-4-.5-': 

N>w  Haven  Whw»l  Co,,  4:11. 

Now  Ilnven  Cl'^ck  Co..  432. 

N..\vluin,  Oorp^T.,  428. 

N.w  .hr-n'V,  217-2-14. 

Now  I*«intli»n.  Conn.,  44'<. 

New  YuRtt  City,  nmnnfactnrc*  nf.  110-21i . 

New  y.irk  Hiiltinj;  Co..  157. 

Norwich.  Conn.,  niannfactures  of,  447. 

Nott.  I»r.  KHpliHlct,  li'i. 

Nuveltv  Irr.n-W.Hks  125. 

Ki»y«i«J^'l»»iT,,  271. 

ll'lIuraCila-i-twork!*,  109. 
Ohio.  459. 
OiU.  192.  273.  310. 
OiunibUnO!*,  153. 

PAIXTER.  J.  ft  8oxs,  111. 

I»aper,  i>4. 

I».il»er  Ci>llftn*.  W. 

Paper  HanKins'",  72, 179,  305. 

I»nrki'r,  Chariot,  426. 

P.iRROTT.  K.  P.,  485. 

Parrott  <Jun*i,  4S6. 

pRHsaic  Flax  MilN.  232. 

pATRRS'»x,  N.  J.  manafacturM  of.  222. 

|Vit<-rrton  Inni  Ca,  228. 

P\iTRRH<>x,  Robert,  Gbxebal.  50. 

Pawt^tcket.  R.  I.,  nianufacturea  of,  390. 

Pawtucket  Hair  Cloth  Co.  401. 

P.-ano.  F.  3..  273. 

Peck  Johx.  4S3. 

PennsTlrania  Iron-WorkR.  70. 

Ponn  WorkH.  PbiUdelphi  i.  dfi. 

Pennlman,  James  F..  193. 

Pf^uKiinn  Cajw,  444. 

Petroleum.  310. 


PniLiDELPBiA,  statlKticJ' of  niAnnf.u'tnii"*  in  18*1»». 

14-17;    remarkable    manulaf.'iuiiiivc    fi«lal«"  ' 

ment-j  in.  18-00.  nhip  yanlM.  fl6-7«». 
Phnonix  In»n-W«»rk!«,  47H. 
PiAXo-FoRTEt*.  173,  177,  285. 
Pllln,  315.  -^ 

Pins,  444.  "V^^^ -   .--    " 

PlttH  Afiricnltural  ^fl^k^  267. 

PiTT^JBURGU.  niannfactnre?!  of,  96-112. 

Pittrfbureh  Copjier  Worku,  107 

Pitts  John  A.,  267. 

PoxD,  Lvcius  W.,  353. 

PoKTLA.ND,  Maine,  manufactures  of  274. 

Piiwcni  ft  Weigh tinau.  76. 

P<iwder-flai>kn,  444. 

Pfatt  ft  C«»,.  HulTalij,  209 

Prontico's  llut  Factory.  ;»U3. 

Pre.vtice  James  TI.,  5«j5. 

Pkovidexce,  11.  l.„  niannfurtun**  of,  37G-4U5 

Pr«>viilonce  Machine  Co..  3>7. 

Providence  To^jI  Co..  440. 

Pump.-*.  418,  425, 440. 

Putnam  Machine  Co..  371. 

PUTXAM,  8.  W.,  374. 

QUINI.IRP,  Oeoroe  W.,  130. 


Ransom.  S.  11.  ft  Co..  24;{. 
RathlK>no.  J«k»1,  242. 
R.»a<l.  Pratt  ft  Co.,  420. 
Keailin(if4ron-work'',  VXi. 
Reaxy,  hfox  ft  AnciiBOLD,  70. 
Reed  ft  Rart'm,  330. 
Rkeher,  Charles,  117. 
Remixuton.  K.  ft  .Soxs,  2Q0. 
Rensselaer  Iron-woriES.  SML 
Rhode  Islixi>,  370-410. 

RiCHARDSOX,  MkUIAX  ft  OO.,  341. 

IU11«hI  Catiiifin,  486. 

Ro.\cH.  JoHX  ft  Sox,  1S4. 

Rocmkster.  N.  Y..  nrantiliirtiireif  o^  SA8. 

RojrerM  lAVi">motivt»  Work.-*.  222 

l^)LLl.^^^-MlI,L.M,  lint  of,  507. 

R«;pe  anil  C<irila>ce,  ^7. 

RowLxxn.  Thomas  F..  132. 

RowE  &  .Son.-*.  TnoM\.-<.  194. 

Rylc,  Joii.\  ft  Co.,  'JiiO. 


h- 


I 


fttddh-ry  and  Ilaruesii,  421. 

S?af..'!..  140. 

i<iiNT  Utit<.  Mo..  inanuf.tct»rei<  \^  470. 

Saw.i.  40.  2:17.  3iK),  374. 

Sargent  Canl  Clothing  COl,  880. 

Payle^,  W.  F.  ft  F.  C.  404. 

SAVi,iiV*ft  St)Ns.  Jon\,  2i»3. 

St.  John-'bury,  Vt..  452. 

i?crewH,  ;wi.  * 

8€\LE.««,  Platform,  1C5.  272,  4:»»'«. 

Pcovill  MannfactnrinK  Co..  440. 

Scheui-ctady.  Ij4)con)otive  Wink**,  2.'>7. 

SCRAXTOX,  .imiT.VU  II.,  477. 

8cninton.  fln«t  bnildinK^  in.  477 

Skcoh.  T.  F..  123. 

Skm.'  B.".  William  ft  Co.,  2s 

Secor  !?ami'EL  ft  Co.  202 

Semra  Fa  IN,  N.  Y..  263. 

!*EYFERT,  .^I^.^IA^l^•^  ft  Co.,  4',».;. 

Sewixo  :Mai  nixEM,  424.  4:U>-*.'. 

Sharp-*'  lliflo  Manufacturing  Os  413-7 

Shellnirne  Fall*,  nmnufa**!  nre-c  i.f,  33S. 

Shephard  Iron-wnrkM,  270. 

Sheet  Iron.  4H3.  494. 

Shethar,  Nichols  ft  Co..  ,o01. 

8hip-blildix(»,  06-70, 136-144.  2:iO.  2lU. 

Shovels  and  SimmIm,  293,  294. 

Shot.  90, 200. 

Bilk,  manntiM^tnres  of,  422. 

Silver  Ware,  330. 

Slater,  Samuel,  396. 

Smith,  Bourn  ft  Co.  421. 

Snow.  Brooks  ft  Co..  425. 

Snaff,  527 
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So  AY  AXO  CjkKDLES,  lA-*^. 

South  Boston  Imu  Cuiiiiiauy,  278. 

Souther,  John,  2S4. 

Bparks,  Thomah,  90. 

Spool  Cotton,  404. 

SPBiyonxLD,  MiiM.,  mannf.icturcs  (>f,  833. 

Stafford.  11.  J.,  405. 

Starch,  101. 

Steam,  Water,  and  Oan  Fittings,  32, 148, 288. 

Stkam-smginxh.   See  Iron  Works. 

Steel,  108. 

Stxc&s,  Henry,  142. 

fimXWAT  &  SONrt.  173. 

SnnamsoN,  Joun,  153. 
Stxtson,  Nadum,  401. 
Stovbh.  Henrt  B.,  208. 
Stover  Machine  Conipuny,  207. 
Stotks  and  Furnaces,  3.'}.  241, 290. 
Stcart,  Petkuson  &  (k).,33. 
Stvaet,  R.  L.  &  A.,  liU). 

SUQAB-REPIMNO,  1&U-153. 

SnupendorR,  444. 
SwordK,  337. 

TackH  and  Nnil8,  324. 

Taskkb,  Tii()M.\d  T..  Si'uiurl  88. 

T.WNTOX.  3r:iHH..  nmniJKctiiiHM  <^  819. 

Taylor,  Juhn'H  S'ui^  flft. 

Tuunton  LucoiinjUlre  Co.,  820. 

Ten  Kittle,  FiBlflroii,  401.  ^  ' 

TiruxAb,  DAvib,  4M.  ^  « 

TUOMAH  lAoiv  OOMPAHT,  476.  v  ' 

Thomajh  Jaich,  Janlor,  Unininnd,  52.'). 
Thread  mad  Vpool  Oottunli;  21(<,  233, 404. 
Tilieo,  WinUm  k  Nephew,  100. 
ttfffiMTft'ja^llB. 
^  VOBMOO  Toko,  613-532. 
lAB&ffiRTT.  226. 
II  c,,  227. 
[n-u  Co.,ls}7.  481. 
J,  n»:umf:irturcs  nf,  207. 
r.jN.  Y..  mrmiil;i(ture.H  of,  2r)0-0. 
roy  jTuii  atj:l  X.iii  K;i't»»ry,  252. 
TUCKEHMAN,  .1.  k  L.,  484. 
Turu-ti.bic,  20,  '^\. 

"^^torliuii  Work-*.  V^X. 
"^brtlliis  and  I'l-ia-fls.  77. 
ca.  N.  v.,  uiuinifactmcs  uf,  2CI. 


VclTctB.  203. 

V£KM0!VT,  453. 

Wade,M{^or  William,  101. 

Wafi^ons,  86. 

Walworth,  J.  ,T.  ft  Co.,  288. 

Waring  Hat  Factory,  499. 

Wariso.  Joiix  T.,499. 

WaKhburn,  narnum  ft  Co.,  348. 

Wa.shburn  Wire  Works,  The,  345. 

WaMhing^ton  MilU,  56. 

Wuxtin  Manufacturing  Co.,  334. 

WatcheB,  2D2. 

Watcrbury  Brass  Co.,  443. 

Watcibury  Clock  Co.,  444. 

Watkbuurt,  Conn.,  niannfucturos  of;  440. 

Waterman  ft  Iteavcr,  00. 

Werb,  W.  H.,  130.   * 

Welch  ft  Griffiths,  300. 

Wf;HT,  Bradlet  ft  Caret.  209. 

West,  uiauufacturcr»  of  tbi>,  456-47u. 

West  Toint  Fou.ndrt,  48r>. 

Westbrvelt  Ship  Yard,  139. 

WeHtenrelt,  .Tnrob  A..  1.30. 

Wheeler  ft  Wilsox  MASuPAcrcBiNrt  Co.,  437-9. 

Wheeler,  William  A.,  360. 

White  Lead,  194),  273. 

WiiiTSET,  Aba  ft  S?ox8,  38. 

Wilcox,  Jeihvliah  ft  C<»..  42.*>. 

Wii.MlNOTOJi,  D<'l.,  manufactures  of,  474. 

Wiuox,  CuiLDH  ft  Co.,  86. 

WiLftox,  Samuel  K.,  238. 

Windlasx.  Patent,  389. 

Wire,  208.  345. 

Wooiibury,  D.  A.  ft  Co.,  259. 

Wood,  Morrell  ft  Co.,  47i». 

Wood,  Licut.  ft  Co..  354. 

Woo<l  Working  Maoliin«:ry,  351. 

Wivxiwortb'8  IMannn*,  .373 

WrxxlrufTA  Bfjirh.  417. 

W<'  iLLLX  Mills,  48. 2.i8 :  Uii  nf,  .-4.*i-.'i.'»0. 

W-'n«:KSTKR,  Mii-S!?.,  manuf:ului»!?  of,  3-12. 

Wn-nrhoy,  3.'»7. 

Wrioht,  IUmjthrrs  ft  Ci'..77. 

WKHiDf,  Samlel,  77. 

Wiu'iUT,  John  A.,  -J**!. 

Yal.  <vilI.',Conii.,  4i:o. 
Y\Thi*,  IIkxry  ./..  :iO. 
YaK-".  Wbaitou  ft  Co.,  607. 


#     - 
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Soap  and  Gaxbles,  1A^. 

SoQth  Boston  Iimu  Ciuutiduy,  278. 

Souther,  John,  iM. 

Spabkb,  Thomah,  90. 

Spool  Cotton,  401. 

SPEUrofiiLD,  Hubs.,  niannCic  tnros  of,  333. 

Stafford,  K.  J.,  406. 

Starch,  101. 

Steam,  Water,  and  Qm  FittingH,  32,  US,  28S. 

8TEA1I-B50IKE8.   See  Iron  Works. 

Steel,  108. 

Sturs,  IlENnv,  142. 

BnnrWAT  &  Boy  a,  173. 

SnPBBinoN,  Joux,  163. 

STBTSOlf,  Nahum.  401. 

STOVn,  HZKRY  R.,  208. 

Storer  Machine  Company,  207. 

Stotu  ahd  Fur3(AC£S,  S3.  241, 290. 

Stuakt,  Pxtrrson  &  Co.,  33. 

Stua&t,  K.  L.  &  A.,  150. 

ScOAB-BKmtlxn,  160-163. 

Stupendem,  444. 

Swords,  387. 

Tacks  and  "SnWn,  324. 

TASKxa,  Thomas  T.,  SoniuC;  88. 

Tacntox,  ?Ja!w..  niainJUctoree  o^  810. 

Tsiylor,  John's  S<>ii|^  fU. 

Taunton  Locomutlre  Co.  890. 

Tea  Kettle,  FiARlraB, 401.  ^  ' 

Troxas,  DaWs,  4M.  y  « 

ThoMAH  Ja&t  OoHPAxr,  A7b^^ 

Thomam  Jakh,  Janlor,  Mnmi^nd,  62.5. 

ThroiMlA  Ipool  OottonC  ^l'^.  '-233,  404. 

TUieo,  WmHaBU  4  Nephew,  100. 

fifMBTftOmiaB. 

^  1H««»  Veug^  613-632. 
ITT,  228. 
^H  C,  227. 
[mu  Co.,  207,  4S1. 
^,  n»:iiinf:ictun'M  of,  237. 
r,jN.  v..  ni.'iniitai-nirf.H  of.  250-0. 
>y  j-ron  ami  NJI  Ku'tory,  232. 
TUCXKUMAN,  .).  k  L.»48l. 
Tnrn-t«.ble,  29.  3.'J. 

■"^terlron  Work?*.  IS  I. 
"^bnlliw  nnd  r.irasnK  77. 
ea.  N.  y.,  niaiiufactuies  of,  2GI. 
■» .' 


Velvets,  233. 
Y£RX05T,  463. 

AVado,  Major  William,  101. 

Wagons,  86. 

Walworth,  ,1.  .T.  &  Co.,  288. 

Waring  Hat  Factory.  499. 

Waring.  John  T..  499. 

WHKhburn,  Barnuni  &■  Co.,  348. 

Wiwhburn  Wire  Works,  The,  346. 

WoMhington  MilU,  66. 

Wason  Manufacturing  Co.,  334. 

Watches,  292. 

Water  bury  Brass  Co.,  443. 

Watoibury  Clock  C^..  444. 

Watkbbubt,  Gmn.,  ninnufactures  of,  440. 

Waterman  ft  Heaver,  00. 

Webb,  W.  H.,  L'iO.   ^ 

Wki/'ii  &  GRirriTHH,  300.     " 

Wmt,  Bradlp.y  a  C\eet,  209. 

West,  manufacture.-*  of  the,  466-47^. 

Wkht  Point  Focnbrt,  4S'). 

Westbrvelt  Ship  Yard,  139. 

Wester^elt,  Jacob  A.,  139. 

Whieler  &  Wilson  MANrPACTUBix<i  Co.,  437-8. 

Wheeler,  William  A.,  360. 

White  Lewi,  190.273. 

WiiiTNET,  Asa  &  Sons,  38. 

WUcf>x,  Je«hvlLali  &  Co..  42;.. 

WiT.xn(0T0X,  Del.,  manufactures  of,  474. 

WiuoN,  CitiLDS  k  Co.,  86. 

WiUM>x,  Samuei.  K.,  238. 

W^indlofbi,  Patent,  389. 

Wire,  208,  346. 

Woodburj',  D.  A.  &  Co..  259. 

Wood,  Morrell  &  Co.,  470. 

Woon.  Light.  &  Co..  3.)4. 

Wood  Working  3InchiiHTv,  361. 

WjKxlworth's  Planers.  373 

W<KNhiifr&  Heach,  417. 

Wi-  .1.LEN  .^l^.u•^.  48,  Z^S :  Jiff  of,  .')4.Wjr)9. 

W<'i;<"£ster.  .Alasfj.,  manufartiii  t>  of,  ."42. 

Wn'urliep,  .'Jo7. 

WrIOHT,  lUuiTHItBS  &  O'.,  77. 

Wriuht,  Saml'EL,  77. 
Wriout,  John  A.,  4'»1. 

Yal<  ■ivilI''.Conn..  A\:'\ 

Y\TFH,  Ilr.NRT  ./.,  :)0. 

Vrnis,  WhartKU  &  Co.,  607. 
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•Tk^  T1i>,  SU. 
rlii(!Ca,3M. 


•,W.  11,1311.   ■        - 
■v  k  OurnTiu.  3UU. 


i>HiI*r,WfllliiiiiA,3Mi. 
Hcix,  J«lF.liiifa  A  Cul'tiih 


WinJlnirT,  P.  A.  A  Ol.  KSO. 
Voat.  UnMiu.  i  Co..  *7v. 
W(K>B,LlailT.AC<i.,3M. 
n-iMd  WorfclnB  MnrhiiKiT,  351 
Mn-lmirlli'i  nunnv.  3:1 
V'-'-drDirA  lkiu-li.41T. 
llV.u.i!>  M11.IJ1.W.S.*:  lirt: 
v:..r.emn.  Miu-w,  itiiiiiuni.'ii<; 


'ii;.-,Con^T..  j;.-. 
'.  II I  Kill  .r..  :.ii. 


